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Book Version 


Current Version 1.13 - Release Date January 7, 2013 


Adds clarification to a number of topics covered in the book, including "the 
direction of current flow" based on the convention used in the USA, the 
direction of winding the wire onto the coil and the different effects the 
clockwise and counter-clockwise methods produce, the difference between 
the repulsion and attraction "run modes," the wheel rim size and how it is 
measured, and the spool size for Shawnee's original science fair project, as 
well as correcting various grammatical errors. 


Original Version 1.0 - Release Date November 27, 2012 
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Newsletter 


Before doing anything else, make sure to sign up for the free Energy 


Times newsletter at http://www.emediapress.com/energytimes.php. It 
looks like this: 


ENERGY TIMES 
by Peter Lindemann 


Get your complementary subscription! 


A Powerful Series of Information 


DO YES! 1 want to receive the free 
Energy Temes Newsletter by Peter Lindemann 
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Emad: 


NOTE: Your pavacy is respected Your infomation will 
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Foreword 


I've known John since 1983. Ever since that time, he has been working on 
perfecting a "self-running" machine. Over the years we went our separate 
ways, but reconnected in December of 2000. Then, in 2004, I had the good 
fortune of working at his company. We were focusing mostly on 
developing battery chargers, but his many models of "energizers" were all 
around the shop. 


In 2004, at the urging of Sterling Allan, we started releasing the plans for 
his basic energizer. Since then, thousands of experimenters have built 
models and run their own experiments. Dozens of forums and discussion 
groups have spontaneously formed to support this movement. Eight years 
later, there is so much information in these forums, and so many advanced 
ideas mixed with the basics, that it has become time to publish a definitive 
and "Complete Beginner's Handbook" on this project, to help support new 
people just getting involved. 


John was just too busy to write it himself, so Aaron Murakami and I 
volunteered to bring this all together. John has been through the whole 
manual, and says that everything is presented correctly. We have tried to 
present the information accurately, in a simple, easy to learn way. We 
believe that with the publication of this book, the "debate" about how this 
machine operates is over. 


This book tells how to build it, how it operates, and what it does to increase 
the amount of energy available from Nature. Please do what John says... 
"don't change anything" until you've built it correctly the first time. Then, 
let it run, and learn what it has to teach you about energy transformation 
and energy conservation. But most of all, enjoy yourself, and have fun. 


Peter Lindemann (November 2012) 
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Introduction 


"The only way of finding the limits of the possible 
is by going beyond them into the impossible." 
Arthur C. Clarke 


John Bedini is one of the true "living legends" of the Free Energy 
movement. Starting from a very young age, John always wanted to build a 
self-running combination of an electric motor and an electric generator. 
Being told it was "impossible," even hundreds of times, did not deter him. 


By 1984, John published his first book on the subject titled Bedini’s Free 
Energy Generator. In this book, John describes how to connect an ordinary 
electric motor to a specially designed "energizer" and switching circuit to 
produce a self-running machine that charges its battery while running. 
Multiple working models were shown at a "Tesla Conference" in Colorado 
Springs, Colorado in the same year. 


This first success did not produce the results that John was looking for. The 
large model shown at the conference was built by Jim Watson. Immediately 
after the conference, Jim's machine was "confiscated" and Jim was forced to 
take a multi-million dollar "pay-off" to quit working on it. Shortly 
thereafter, John was "roughed-up" in his own shop and told he would "buy 
gasoline for the rest of his life, or else...." For the next 17 years, John 
continued to work on his ideas, but only built toy-sized models and rarely 
showed them to anyone except close friends. 


Then in 2001, a very interesting thing happened. The father of a 10 year old 


school girl, who worked in a shop a few doors down from John’s shop, 
came over to ask for some help with his daughter's science fair project. 
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Having an interest in helping younger folks learn about his technologies, 
John coached the girl, named Shawnee Baughman, on how to build a small 
energizer, based on his designs. 


The energizer that Shawnee built ran on a little 9 volt battery for over a 
week, all the while lighting up an LED and spinning a rotor at high speed. 
She even had a series of posters explaining why it worked. 


iLyearoid Shawnee baugnmen wilh her award-winning scence 


The machine absolutely infuriated the science teachers, because they could 
not explain why the battery was not running down! But the other teachers 
and students loved it, and she won "Best of Show" by popular demand! 
This was the advent of what became known as the "Bedini School Girl" 
energizer or the "Bedini SG" for short. 


News spread fast around the older internet boards and Jeane Manning, a 
journalist and writer for Atlantis Rising magazine, wrote an article about 
Shawnee's energizer, including other details about John Bedini's energy 
technologies and experiences. This article was called The Attractions of 
Magnetism, Could a Little Child Be Leading Us to a Free Energy Future? 
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(You can read this article in its entirety, as a copy of it is included in the 
back of this book on page 131.) 


In the last 11 years, the Bedini SG has become the best known and most 
replicated Free Energy machine on the planet. For beginners in the field, it 
has become somewhat of a right-of-passage. Unless you have built one and 
learned what it has to teach, the nature of these discoveries will remain a 
mystery. It is quite simply THE project to start with. 


Recently, John consolidated several of his energizer internet discussion 
groups into one new forum for people to visit and learn about his 
technology. You can visit or join this forum for free at 
http://energyscienceforum.com. 


Although there is a huge data base of information on-line, where people 
can learn about this for free, a simple, authoritative book & video package 
has been requested for many years. The on-line forums contain a lot of 
experimental ideas and variations on a theme. But it is an awful lot of 
material to dig through. People getting involved for the first time now, just 
want to know how to do it right the first time. Hence, the release of this 
Complete Beginner's Handbook. 


This book is what we all wanted to have in the early days. It explains the 
history, gives the schematics and parts lists, explains the theory, and 
reviews all of the variations of this amazing "do-it-yourself" project. 

So, welcome to the club! We hope that the experience of learning about the 
Bedini SG is as rewarding and enriching for you as it was for us. 


Peter Lindemann, D.Sc. 
Aaron Murakami, BSNH 
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Chapter One 


The Original "School Girl" Energizer 


The design for John Bedini's first, successful, self-running machine was 
published in his 1984 booklet titled Bedini’s Free Energy Generator. It was a 
combination of an electric motor, a flywheel, a rotating switch, a battery, 
and a specially built electric generator he referred to as an "energizer." 


ON/OFF Switch “~-~ 


12 volt” Capacitor 
Battery 


Bedini's 1984 Design 


In spite of being threatened and told not to work on the technology, John 
continued to refine his ideas for the next 17 years. He understood that the 
secret of the machine was in the "energizer" and the switching method he 
had developed. 


The energizer was a special generator that didn't slow down as much as a 
normal generator when electricity was coming out of it. The rotating switch 
allowed the battery to be charged part of the time, and then run the motor 
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the rest of the time. As the years went by, John realized that if he could get 
the energizer to turn itself, he could eliminate the electric motor and really 
simplify the system. His experiments along these lines were very successful 
and by the time Shawnee Baughman came along, John had this new system 
working quite well. 


The original energizer consisted of a wheel with a series of permanent 
magnets on it that would rotate in front of a number of coils of wire. As the 
magnets moved passed the coils, pulses of electricity would come out of 
the coils to charge the battery. But John also knew that the wheel could be 
made to turn if a pulse of electricity was put back into one of the coils at the 
right time. It was just a matter of developing the right switching method. 


The new system consisted of an energizer, a battery, and a special timing 
circuit. That eliminated half of the components, including the electric 
motor, the rotary switch, and the flywheel. The new energizer consisted of 
a wheel with a few permanent magnets mounted on it, with one or two 
coils of wire mounted nearby. This is the system he taught Shawnee how to 
build. John called it the "North Pole Motor". 


NMe/2T}¢ Pele morar 
© Tarn BED 


Both Coils 
450 Turns 


Transistor = MPS8099 
Diode = 1N914 
Resistor = 680 ohms 
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The only differences between his first drawing, shown above, and 
Shawnee's project were that Shawnee's rotor wheel had four magnets on it, 
and there was an extra generator coil mounted on the top that lit the LED. 


4 Permanent Magnets on 
Rotor Wheel with 


North Poles facing outward 


Generator Coil 1000 Turns of #28 wire 


Rotor Wheel R 


Shawnee Baughman's 


Project 
Circuit Design by John Bedini 


9 Volt Battery 


Main Coil has 
Main Coil s 450 turns of #23 wire 


Trigger Coil has 

450 Turns of #26 Wire 
T = Transistor MPS8099 
R = Resistor 680 ohms 
D = Diode 1N914 


Builders Note: Approximately 300 turns of the wire fit on the coil spool as recommended. To fit 


the full 450 turns on the coil, the spool size may have to be increased to 1.5" x 1.5". 


John gave her lots of pointers on how to take a roller skate wheel and 
mount it on a little stand. Then he showed her how to mount the 
permanent magnets to the wheel so they wouldn't fly off when the rotor 
was spinning. He also showed her how to choose the wire, wind the coils 
and add some little iron wires into the coils to focus the magnetism. 
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Finally, he showed her how to wire everything together, and even solder 
the electronic components together so they would work properly. John 
showed her what to do, but Shawnee built everything herself! 


Here is a copy of the complete worksheet that John gave her. 


MORTI plot 
mool . 


"THE Corl 


USE 450 Turns of 
Arhiver wend Wire 
4 43 é Ae woun? Togene 


use /asoTu2ws — 


goo Tun Ss 
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As you can see, this is a fairly simple little project. It can be built using a 
little frame to hold a roller skate wheel that has 4 small permanent magnets 
glued onto it. It also has two small coils of wire, a 9 volt battery and four 
electronic components: a MPS8099 transistor, alN914 diode, a 680 ohm 
resistor and an LED. The question is, what is so special about this device 
that a 10 year old could win a school Science Fair with it? 


What is special about it is what it does! And what it does is run a very long 
time on the battery without the battery running down. In fact, it probably 
runs at least 20 times longer than any other type of toy motor, AND it also 
lights up a little LED light while it's doing it. 


What upset the science teachers, who were supposedly "overseeing" the 
Science Fair, is that Shawnee Baughman, a 10 year old student, was 
demonstrating a reality in Science that they knew nothing about! She was 
showing how to power an "electric motor" and a little light (LED) from a 
battery in a way that, apparently, was NOT discharging the battery! At 
least, it was not discharging the battery as fast as the science teachers 
thought it should be discharging, according to what they knew about 
"electrical science." 


Their dilemma was that the little demonstration was apparently breaking 
the "Law of the Conservation of Energy" and they didn't understand why. 
After all, 10 year old girls are not supposed to know more about science 
than the teachers do. What they didn't know, is that John Bedini had been 
working on this "little demonstration" for over 20 years, and he was quite 
far along in his research and discovery process. 


Actually, the machine demonstrates a whole new way to "transfer" energy, 
as well as a way to "conserve" or recover all of the energy that was not 
actually lost, or "used up" in the process. In this way, it actually "conserves" 
energy better than ordinary machines. 
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Chapter Two 


Why Does This Work? 


Clearly, the science teachers were "out of their element," so to speak. They 
didn't have enough equipment to know for sure, but they did measure the 
battery voltage, and it just wasn't going down fast enough to account for 
how long the demonstration was running. The battery appeared to have 
more energy in it than it was supposed to. 


Since it is, in fact, impossible to actually "break" any of the Natural Laws 
concerning how the Universe works, it is reasonable to ask: 


1) How does the device operate? 
2) What is the real energy balance of the machine's operation? 
3) Is the machine demonstrating an "energy gain"? 


Since this is a Handbook for beginners, there will be no attempt here to 
explain these processes in terms of established electrical engineering 
terminology, supported by mathematical formula. Rest assured, these exist. 
Instead, a series of illustrations with a verbal description will be presented 
which can be understood by enthusiastic hobbyists, as well as engineers. 


The machine's operation does NOT break any rules which are well 
established in electrical engineering practice. It does break a number of 
ways that certain "Laws of Physics" have been generally interpreted, 
thereby demonstrating that these generally believed interpretations are not 
wholly correct. One of these is the "Conservation of Energy" rule. 


John Bedini is a brilliant, yet classically trained electrical engineer and 
electronic circuit designer. He holds multiple patents on audio amplifier 
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designs and holographic 3-dimensional sound processing methods, as well 
as advanced battery charging systems. The point is, he is a consummate 
professional engineer who routinely develops innovative solutions to 
complex engineering problems. 


His development of multiple generations of "self-running" electro- 
mechanical machines is not an "accident." It is the result of decades of 
research and experimentation into "low drag” generator designs and how 
to charge a battery "very efficiently." 


1) How does the device operate? 


In order to clarify the operation of the "Self-Rotating Energizer" that John 
Bedini taught Shawnee Baughman how to build, I would first like to 
describe "what it is" and "what it is not." 


Since the device operates on electricity and it mechanically spins during its 
operation, most people think of it as an "electric motor." To be perfectly 
clear, the device IS NOT an electric motor. John has always, from the very 
first, referred to the device as a "self-rotating energizer" or simply as an 
"energizer." This distinction is extremely important if you are to 
understand this project. 


Electric motors are usually designed to power some other rotating device, 
like a pump or a compressor. This is NOT the primary purpose of the 
Bedini SG Energizer, as we will see shortly. It's true that it does spin and it 
does produce a small amount of mechanical energy. But the way it does 
this is very different than most electric motors and its ability to power 
other mechanical loads is quite limited. 


The true purpose of the device is to have a very specific effect on the 
battery that is powering it, and to keep itself rotating! This is what it does. 


So, it is not an electric motor. Secondly, the model that Shawnee Baughman 
built is sized to simply "demonstrate" certain principles in electrical science. 
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In this sense, it is a "learning tool" and not a prototype for a "fuel-less 
power plant" that will power your home. 


With this in mind, let us begin to understand how the device operates. 


Generator Coil 


9 Volt Battery 


Main Coil 


T = Transistor 
R = Resistor 
D = Diode 


The Main Coil has some iron rods in the center of its structure and they 
participate in getting the process started. As one of the magnets on the 
wheel approaches the iron core of the Main Coil, it becomes attracted to the 
iron and so, it moves in the direction of the RED ARROW. 
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Generator Coil 


9 Volt Battery 


Main Coil >% Trigger Coil | 


T = Transistor T J 


R = Resistor 
D = Diode 


As the magnet gets closer and closer, the iron rods start to magnetize and 
as they do that, a small current is induced in the Trigger Coil winding that 
flows in the loop indicated by the GREEN ARROWS. With the coil wound 
"clockwise", this current flow is in the wrong direction to activate the 
transistor, so the transistor stays OFF during the approach of the magnet. 
This means that while the magnet is approaching the Main Coil, the 
transistor is OFF and no power is being drawn from the 9 volt battery. 


Mechanical energy is being produced and stored in the wheel, however. 
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Generator Coil 


9 Volt Battery 


Main Coil 


N 
T = Transistor 
R = Resistor 
D = Diode 


When the magnet gets to the position where it is directly above the iron 
core of the Main Coil, a number of things happen. First of all, the iron 
reaches its maximum level of magnetization, which has been rising steadily 
as the magnet approached. This "change of magnetic flux" is what has been 
inducing the current in the Trigger Coil loop. So, when the magnetization 
reaches its peak, the "change" of magnetic flux stops, and therefore, the 
current flowing in the Trigger Coil loop stops, as well. At this point, the 
magnet on the wheel has magnetized the iron in the Main Coil so that it is 
"attracted" to it. That means that there is an induced magnetic field in the 
iron with a South Pole facing the wheel and a North Pole facing down. 
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Generator Coil 


9 Volt Battery 


apa * = 
z — 
Main Coil ple Trigger Coil | 


T = Transistor 
R = Resistor 
D = Diode 


Now, the action really starts. The magnet on the wheel has been attracted 
to the iron and has stored some momentum, so it slips passed the 
alignment point with the iron core. Just as it does this, the magnetic field in 
the iron starts to drop, and that "change of magnetic flux" induces a current 
flow in the Trigger Coil loop that is in the opposite direction of what it was 
before, indicated by the RED ARROWS. This event now activates the 
Transistor to turn ON, causing a flow of current from the 9 volt battery to 
flow through the Main Coil, indicated by the GREEN ARROWS. The 
current from the battery now forces the magnetic field in the iron to 
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reverse, so that its North Pole is now facing the wheel. This North Pole 
from the Main Coil now pushes the North Pole of the magnet on the wheel 
away, re-enforcing its established direction of rotation. This process 
continues until the iron core of the Main Coil reaches its maximum 
magnetization, based on the current flow from the 9 volt battery. At that 
instant, there is no more "change of magnetic flux" and so the induced 
current flowing in the Trigger Coil loop stops. This abruptly shuts off the 
Transistor, which in turn, stops supporting the magnetic field in the Main 
Coil, and so, the magnetic field must collapse and induce a current in the 
Trigger Coil, as indicated below by the GREEN ARROWS. 


Generator Coil 


9 Volt Battery 


Main Coil » Trigger Coil : 


T = Transistor 
R = Resistor 
D = Diode 
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Meanwhile, the other magnet is approaching the generator coil, and is also 
being attracted to the small amount of iron there. As that magnet slips past 
the generator coil, a current is induced that lights up the LED for a single 
flash. As the rotor speeds up and these flashes happen more often, the LED 
appears to be ON all of the time. 


Generator Coil 


9 Volt Battery 


Main Coil 


T = Transistor 
R = Resistor 
D = Diode 


At this point in the diagram, the cycle is about to begin again, but this is 
NOT the end of the explanation of the operation of this machine. Even 
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though most "self-respecting" electrical engineers will be quite pleased to 
believe that everything has been explained already, the problem is that if 
this was all that was taking place, the demonstration would run for about 6 
hours on the 9 volt battery. This is what the science teachers thought, and 
why they were confused when it ran for closer to 5 days! 


So, the machine continues to run because the battery is being recharged by 
a process that has NOT been explained yet. Granted, everything explained 
so far IS HAPPENING and can be measured on test equipment. But there is 
ONE MORE thing that is happening that is much more difficult to 
quantify, and this is it. 


Generator Coil 


C 9 


9 Volt Battery 


Main Coil 


T = Transistor 
R = Resistor 
D = Diode 
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When the transistor turns OFF, and even before the current starts to flow in 
the trigger winding to dissipate the energy of the collapsing magnetic field, 
a high voltage spike, consisting of a longitudinal wave of pure potential, 
travels from the Main Coil winding back to the positive terminal of the 9 
volt battery along one wire. The event is over in a few microseconds, but its 
effect on the battery is profound. 


It temporarily reverses the flow of the heavier ions in the battery, which 
apparently slows the average "discharge rate" of the battery by up to 95%! 
This allows the battery to run the "toy demonstration" for a much longer 
time than the battery normally would. 


This phenomenon, first reported by Nikola Tesla in the 1890s, is called 
"Radiant Energy" and its appearance demonstrates aspects of electrical 
science that few researchers have understood. Lucky for us, John Bedini 
spent 20 years experimenting and teaching himself about this process until 
he understood it so well he could teach it to a 10 year old school girl. 


2) What is the real energy balance of the machine's operation? 


When measured by conventional methods, the "efficiency" of the machine 
is miserable! Production of mechanical energy is less than 20% of the 
energy measured coming from the battery. Energy available from the 
magnetic field collapse is dissipated in the Trigger Coil loop. All losses 
considered, an over-all 20% efficiency for the machine seems quite 
generous. This puts it "on par" with a gasoline engine, which is terrible! 
Actually, we'll discuss this in more detail in a later chapter. 


3) Is the machine demonstrating an "energy gain"? 
Not really, as described above. This is where almost everybody misses the 
boat. The "energy gain" is showing up IN THE BATTERY because of what 


the machine is doing to it. The energy gain is not measurable in the 
performance of the machine using conventional testing procedures. 
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Chapter Three 


Optimizing Energy Recovery 


Actually, "electrical science" is well aware of the little voltage spike that 
appears in a circuit when an energized coil of wire is disconnected from its 
source of current. This phenomena is generally considered to be: 
1) a nuisance that 
2) can damage electronic components in the circuit 
3) unless it is gotten rid of somehow. 
4) It is also generally believed to have no significant amount of energy 
associated with it, other than the "over-voltage" condition it may 
momentarily produce. 


In this project, we will consider this little voltage spike to be: 
1) of the highest importance to understand 
2) and to take advantage of it 
3) for the recovery of its real, yet under-appreciated, energy content. 


Except for this one difference concerning the significance and character of 
the voltage spike event, this project conforms to all other classical electrical 
engineering and circuit design methods. So, let's look at the energy 
recovery methods in this situation as we scale the project up to the next 
level. 


Scaling Up the Electrical System 
In Shawnee's model, the rotor wheel was about 2% inches in diameter and 


the circuit ran on a 9 volt transistor battery. The Main Coil was 1 inch in 
diameter and 1% inches tall. When the transistor turned off, the voltage 
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spike was channeled back to the battery the model was running on to 
lengthen its run-time. 


This process works fairly well at this size and with these components. But 
when you start making the Main Coil larger, the voltage spike event starts 
becoming much more difficult to manage. Instead of simply spiking the 
battery, it also tends to start burning out the transistor. In order to allow for 
these conditions and make larger models, the following changes to the 
basic circuit must be made. 


The first change is to switch from the little 9 volt battery to a more 
powerful 12 volt, rechargeable battery. 


[i 
4 — 
12 Volt 
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The next change is to ADD a component that protects the transistor, as a 
safety precaution, in case the voltage spike is not directed to the proper 
place. That extra component, in this case, is a NEON LIGHT bulb that 
completes the circuit if the voltage rises to about 100 volts. 


100 Volt 
Neon Light 


As you can see, the NEON LIGHT is placed directly across the output 
terminals of the transistor that is turning the coil ON and OFF from the 
battery. This way, when the transistor turns OFF, the voltage spike can 
create a temporary pathway back to the battery AFTER the voltage rises 
high enough to turn the NEON LIGHT ON. Otherwise, when the Neon 
Light is OFF, no circuit connection is being made. 
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The next change is to ADD a SECOND BATTERY to take best advantage of 
the Voltage Spike. You see, batteries don't really perform very well when 
they are being "charged" and "discharged" rapidly and repeatedly. So, the 
best way to take advantage of this is to RUN the machine from one battery, 
and to CHARGE a second battery with the voltage spikes. 


By adding a second battery to the circuit, one battery can now Run the 
system and the second battery can now be CHARGED by the system at the 
same time. This allows both batteries to operate at their highest levels of 
efficiency. 
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The next change is to ADD the extra wire to connect the new Charge 
Battery, as well as a NEW, High Voltage DIODE to direct the voltage 
spikes to this second battery. 


New 


High Voltage 
Diode 


The first diode in the circuit is needed to conduct currents in the trigger coil 
loop around the transistor when they were produced in the reverse 
direction. The new Diode must block currents from the second battery 
from discharging through the Main Coil. But it must also direct the voltage 
spike FROM the Main Coil back to the second battery whenever the Main 
Coil is disconnected from the RUN Battery after the transistor turns OFF. 
To do this without burning out, this New Diode must be rated for HIGHER 
VOLTAGES than the first diode. 
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So, this is the classic circuit for charging the second battery DIRECTLY 
from the discharges of the Main Coil. It works extremely well, but it also 
demonstrates an unusual phenomenon. Most Physicists and Electrical 
Engineers believe that all electricity is the same, and that electricity does 
NOT exhibit "quality" differences, only differences in quantity. In order to 
charge the second battery with a "quality" of electricity that is compatible 
with other methods of charging, one last modification must be made. 


Capacitor 


Here, we ADD a capacitor and a switch. Now, the voltage spikes from the 
Main Coil can be collected in the capacitor when the switch is open and 
periodically delivered to the battery when the switch is temporarily closed. 
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When all of these changes are made, it brings us to the quintessential 
Bedini Mono-Pole Energizer circuit that is extremely similar to the diagram 
shown in US Patent #6,545,444, issued in April of 2003. [A copy of this 
patent is in the back of this book, on page 89.] 


In this chapter, I have purposely not given you any circuit component 
values or part numbers, because I want you to understand the basic circuit 
functions first. So this is the fundamental method of operating the self- 
rotating energizer and recovering as much of the electricity as possible. The 
circuit is stable and capable of safe operation with coils approximately 31⁄2 
inches in diameter and 4 inches high. 


So this covers the section on the recovery of Electrical Energy in the 
machine. When the circuit is tuned properly, the CHARGE Battery is 
charging at about the same rate as the RUN Battery is discharging, so the 
system can run for a long time if the batteries are periodically switched. 


Mechanical Energy Production 


At this point, electrically, the machine is almost 100% efficient, primarily 
because of how well the CHARGE Battery is recovering its charge. But 
there is more! The rotor of the machine is spinning, and producing some 
mechanical energy, as well. 


It is the combined electrical and mechanical energy 
outputs that exceed the electrical energy input. 
So, what can be done to the machine to enhance its ability to make even 
more mechanical energy? As it turns out, there are a number of design 


features that can be changed to accomplish this. 


For this Beginner's Manual, I'd like to focus on just two primary features, 
one is "rotor wheel diameter" and the other is "timing." 
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When I worked at John's shop in 2004, I tested every model he had with a 
dynamometer, to measure how much mechanical energy each model 
produced. Without fail, machines with the same electrical circuits 
produced more mechanical energy as the rotor wheel's got larger. The best 
one in the shop at the time was the model with the "bicycle wheel" rotor. 


The other feature is the "timing." In other words, "when does the coil turn 
ON and how does it act on the rotor magnets"? This process will be 
discussed in detail in Chapter 6. 
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Chapter Four 


Electronics 101 for the Bedini SG 


You may have noticed that the electronic circuits that are a part of this 
project are expressed in symbolic form. This chapter of the book is for you 
beginners who are not familiar with the symbols used to produce a 
representation of the circuit, which is called a "schematic diagram." But this 
chapter is also used to explain the functions of the SG circuit, so please 
don't skip ahead if you think you know the basics already. 


This chapter will cover just the bare necessities for you to work with this 
project. If you would like to learn more about electronics, at a beginner's 
level, I highly recommend the book: 


Getting Started in Electronics, by Forrest Mims, which you can purchase 
from this website: Forrest Mims or by going to Amazon.com. 


OK, let's get started. There are nine different electronic parts that have been 
used in the circuits discussed in the preceding chapters. They are: 
. a Battery 
. a Coil 
a Transistor 
. a Resistor 
a Diode 
a Capacitor 
a LED 
. a Neon Light 
9. a Switch 
In the following nine sections, I will show you what each of these 
components looks like, tell you what it does in the circuit, and introduce 


SONATA WN 
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you to its symbol, so you can understand how it connects to the other 
components. 


The Battery is the source of electric power used by the circuit. While the 
original Bedini SG built by Shawnee Baughman used a small 9 volt alkaline 
battery, all of the models you will be working with will use a rechargeable 
lead-acid type of battery. These can be sealed, like a "gel-cell" battery, or 
the more typical type of 
openable cell batteries, like 
you may use in your 
automobile. We recommend 
that you use the lead-acid 
type of battery that has 
openable cells like the one 
illustrated here. 

The reason for choosing a 
battery like this is that they Gm) LAWN & GARDEN 
are more difficult to damage k 
when you are learning 
experimental charging 


methods. They are also 
relatively inexpensive and can 
run your experimental 
energizer for between 12 and 24 
hours at a time. 


The symbol shown here is how 
a battery is indicated in a 
schematic diagram. The parallel 
lines indicate the battery plates. 
The short lines represent the 
Negative Plates and the long Symbol for a Battery 
lines represent the Positive 
Plates of the battery. 
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The Coil is the component in the circuit that produces a magnetic field 
when electricity flows through it. It consists of a plastic coil frame, 
sometimes called a "spool", one or more lengths of wire wrapped around 
this frame, and a material in the center of the frame to channel the magnetic 
field. 


The coil frame is quite 
often in the shape of a 
"spool" with an open 
center section. This 
way, wire may be 
wound around the 
outside of the spool 
and held together by 
the plastic disks on 
each end, while the 
open center may be 
filled with a material 
that will channel the 
magnetic field. Here 


we see an image of a 
coil illustrating these 
features. 


Here is the symbol for the 
Coil element in a schematic 
diagram. You can see the 
three features, including the 
Frame, the Core in the 
center, and the Wires, which 
show the turns symbolically 
as little squiggles. The dots z P 
near the top of the coils Symbol for Wire Coil 


indicate that these are the 


same "ends" of the coil for two separate windings. 
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The Transistor is a "semi-conductor" device that has a complex function to 
regulate the circuit. Actually, it connects two parts of a circuit so that one 
part can regulate what the other part is doing. In this case, we are using the 
Transistor as a "switch" that has no moving parts, something that can turn 
the electricity ON and OFF when we want it to. [Transistors can also be 
used to perform other more complex functions, such as amplification. ] 


This image shows a typical 
"power" transistor from both the 
top and the bottom. As you can 
see, it has a square "case" witha 
mounting hole near one end. It 
also has three connections 
coming out that all must connect 
to the circuit. The symbol to the 
right shows these three 
connections, and labels them B, 
C, and E. These letters stand for 
the Base, Collector, and Emitter. 


There are thousands of different 
types of transistors that perform 
hundreds of different kinds of 
functions in different circuits. 


The kind shown here, and the kind we will use for this project, is an NPN 
Bi-polar Junction Transistor. 


In use, the transistor in this circuit will be acting like an ON/OFF switch. 
The Emitter is connected to the Negative of the Battery, the Collector is 
connected to the Main Coil, and the Base is connected to the part of the 
circuit that tells the transistor when to turn ON and when to turn OFF. 
Exactly "how" the transistor performs these functions is beyond the scope 
of this tutorial. You may find that information in the Getting Started in 
Electronics manual recommended earlier. 


www.bedinisg.com 37 


The Resistor is a passive component that regulates how much electric 
current moves through that part of the circuit. It has two connections fitted 
to either end of a cylindrical body. It can be hooked up to the circuit in 
either direction. 


Resistors come in 
hundreds of sizes 
and are rated for the 
amount power 
flowing through 
them, as well as for 
their resistance to 
current flow, which 
is rated in units 
called Ohms. 


The symbol for the 
resistor is shown as 


a wavy line that 
resembles the teeth of a saw blade. 


The three small resistors shown at the top of the picture are typical 1⁄4 watt 
resistors, used in many electronic devices. You may be able to see some 
colored stripes on them. These stripes represent a code which reveals the 
resistance value of the component. 


The larger blue resistor is a typical 2 watt device. Its color code, starting 
from the right side is blue-yellow-brown-gold. This means that the resistor 
has a resistance value of 640 Ohms, and is guaranteed to be within 5% of 
that value. 


This last gold line is the one that represents the 5% "tolerance" value. Many 


electronic components have these tolerances ratings, because it is 
impossible to mass produce components that have exactly the same values. 
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The Diode is a component that only allows electricity to flow ONE WAY in 
the circuit. It acts like a valve that is open to electricity flowing in one 
direction, but if it tries to go backwards, the valve shuts and prevents the 
electricity from coming back. It does this with no moving parts, using a 
special semi-conductor junction, like of a transistor. 


Because the diode 
passes electricity in 


one direction and 
blocks it in the other 
direction, it is very 
important to install 
diodes in a circuit 
correctly. Whereas 
Resistors operate 
the same in both 
directions, Diodes 


do not! 


Diodes usually appear as a small cylinder with a wire coming out of each 
end. Diodes will usually show the symbol, or a single stripe at one end of 
the cylinder, as the examples in the picture shows. One end of the diode is 
called the "Cathode" (C) and the other end is called the "Anode" (A). 
Electricity will flow through the device when the Cathode is "more 
negative" than the Anode, OR if the Anode is "more positive" than the 
Cathode. The stripe indicates the Cathode end of the Diode. 


The symbol for the Diode looks like an arrow pointing at a solid line. 
Remarkably, the direction of flow of electricity through the Diode is in the 
opposite direction of this arrow. The reason for this is that the symbol for 
the Diode was invented when it was believed that electricity flowed from 
Positive to Negative. After it was discovered that electrons have a Negative 
charge, and their flow was really from Negative to Positive, it was too late 
to change the symbol. So, electron currents flow through the Diode in the 
opposite direction of the way the arrow is pointing. 


www.bedinisg.com 39 


The Capacitor is a component that stores electricity. Whereas a battery 
stores electricity in a chemical form, the capacitor stores the electricity as an 
electrical stress across a material called the "dielectric." Because no 
chemical changes have to happen for electricity to move into or out of a 
capacitor, it means that a capacitor can be charged and discharged very 
quickly, almost instantaneously, in fact. 


Capacitors come in many 
shapes and sizes, from as 
small as a little resistor, all 
the way up to the size of a 
garbage can. These two 
capacitors are about one 


inch in diameter. 


The symbol for a 


Capacitor is two parallel 
lines facing each other, 
with wires coming out. 


These parallel lines 

represent the "plates" of 

the capacitor and the 

space between the lines represents the dielectric material that separates 
them. So, a typical capacitor has two contacts and connects to a circuit in 
two places. 


Capacitors are rated both for how high a voltage they can store, but also for 
how much energy they can store, which is called "capacity." The capacity of 
a Capacitor is usually rated in units called "microfarads", although very 
large devices are now also rated in "farads." 


Some Capacitors are "polarized", like a Diode, and need to be connected to 

a circuit in the right way. Others are not polarized and can be connected to 

a circuit in either direction. Polarized Capacitors are usually marked with a 
stripe on the negative terminal or on the side of the label. 
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The LED (Light Emitting Diode) is a special diode that works as a light 
source. Actually, most semi-conductor junctions produce some light when 
they operate, but LEDs are designed to maximize the light producing 
function. 


The symbol for the LED is 
the same as for a Diode, 
except that it also has two 
little squiggly lines next to 
it, indicating that light is 
coming out of the diode. 


Like all other Diodes, the 
LED only allows electricity 
to move through it in one 
direction. And, like all other 
Diodes, the LED has a Cathode and an Anode and must be connected to 
the circuit correctly to operate. 


The Neon Light is a specialty lighting device 
where two electrodes are placed near each 
other in an enclosed space that contains a small 
amount of Neon gas at very low pressure. It 
usually takes about 100 volts to make a neon 
bulb light up. 


The symbol for the Neon Light mimics its 
internal structure, where two parallel 
electrodes are surrounded by an enclosure. 


Neon Lights can run on either AC or DC and 
are rated for both the voltage needed to light 
them up, as well as for how much power they 


use, measured in milliwatts. 
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The Switch is any device that allows a temporary contact between two 
sections of a circuit. Most of us use switches everyday, to turn ON 
appliances, lights, fans, stove 
elements and other things. We 
even have many automatic 
switches that turn things ON and 
OFF based on pre-set conditions, 
like the thermostat in our house, or 
the refrigerator and freezer. 


In the Bedini SG Project, the 
Switch is used to discharge the 
Capacitor into the Battery after it 
has been charged to a certain level 
by the discharges of the Main Coil. 


The generic symbol for a switch is 
the one shown here, where a wire 
is interrupted with a section 
connected to one end and the other 


end is hovering over the wire. This 
represents a break in the wire that 
can be closed to complete the 
connection. 


To the right is an image taken from 
John Bedini's US Patent #6,545,444. It 
shows the same roller wheel and two 
brush contacts in symbolic form as the 
top picture shows as a real model. 


So, anything that works to make a 
momentary contact, periodically, will 
discharge the Capacitor into the Battery 


and keep the system operating. 


www.bedinisg.com 42 


Reading a Schematic Diagram is pretty easy, once you understand how 
circuits are laid out. In general, circuits usually have at least three parts. 
They are best described as Power, Control, and Output. 


The Power section of the circuit consists of a "power supply", and the part 
of the circuit that power is being supplied to. The Control section of the 
circuit is the part that tells the power section "what to do" and "when to do 
it." The Output section delivers the results of the other two sections. 


An example of a circuit is a home music system. The Power comes from the 
wall plug and is converted into the power needed by the circuit. The 
Control function starts with the music signal stored in the recording and 
transfers it to the power section. The Output is the speaker system where 
you can listen to the music at a controllable volume. 


So here is the schematic 
diagram of the simplest form 
of our project. Notice, I have 
used the symbols I talked 
about earlier in this chapter 


and labeled each component 
with a simple letter, or letter 
and number designation. All 
of the lines that connect 
between the labeled 
components represent wires. 


So, let's review the 


components of this circuit. 

B1 is the "first battery" or the battery the system runs on. It is the beginning 
of the circuit, and functions as the "primary power supply." When trying to 
figure out how a circuit works, always start by trying to identify the power 
supply first. B2 is the "second battery" or the battery the system charges. 
Since this is the end result of the circuit, B2 also represents the Output, and 
in this case, the actual end of the circuit. 
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The other components include the Transistor (T), the Resistor (R), Diodes 
(D1 and D2), the Neon Light (N), the Capacitor (C), and the Switch (S). 


OK. Let's look at the Power Section of this circuit. We have already 
identified B1 as the power supply, and the beginning of the circuit. So, 
what does the "power supply" supply power to? In this case, it supplies 
power to the Main Coil (MC) through its connection to Transistor (T). 


In the diagram below, I have highlighted this section of the circuit in RED. 
Tracing the flow of electron current from the Battery (B1) we see that it 
flows out of the Negative terminal, follows the wire to the Emitter of 
Transistor (T), comes out the Collector of Transistor (T), follows the wire 
up to the bottom of Main Coil (MC), flows through Main Coil (MC) and 
comes out the top, then follows the wire back to the Positive Terminal of 
Battery (B1). 


Read the paragraph 
above and look at the 
drawing of the circuit 
diagram to the right 
until you understand 
that they represent 
exactly the same set of 
ideas. If you are having 
trouble with this, 
please refer back to the 
earlier descriptions of 
the battery and the 
transistor. 


This is the power section of the circuit for this project. When this function 
happens, the Main Coil (MC) is being magnetized, and the magnet on the 
rotor wheel is being pushed away. It is the only time when electricity is 
coming out of Battery (B1) and the only time when the system is 
consuming any energy that counts as an "input." 
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Even though this is the Power Section of the circuit, it too has the three 
main functions of Power, Control and Output. The power comes from the 
Battery (B1). The Control is provided by Transistor (T), and the Output, or 
the end effect, is the production of a magnetic field when the electric 
current flows through Main Coil (MC). 


Next, let's look at the Control Section of this circuit. This is the part of the 
circuit that tells the Transistor (T) when to turn ON and when to turn OFF. 


The power to operate this part of 
the circuit comes from changes 
in the magnetic field in the coil 
core and its ability to generate 
electricity in the Trigger Coil 
(TC). The control section of this 
circuit consists of both the 
Resistor (R) and the Diode (D1). 
The output of this section of the 
circuit is the proper set of 
conditions to activate the Base of 
Transistor (T) so that it turns ON 
and OFF at the right time to run 
the Power Section properly. 


The rising and falling of the 
magnetic field in the coil core 
produces an AC wave in the 
Trigger Coil (TC). When the 
current flow (CF) follows the 
path shown in the first diagram, 
the Transistor is OFF. When the 
current (CF) follows the path 
shown in the second diagram, 
the Transistor is ON. 
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The Output Section of the circuit is next. After the Transistor (T) turns 
OFF, the current supplied by Battery (B1) stops supporting the magnetic 
field in the Main Coil (MC). When this happens, the magnetic field must 
collapse. In doing so, it induces a burst of electrical energy in Main Coil 
(MC) that can be collected. Capturing this energy is one of the main 
reasons for learning about this project. 


The Output Section of 
the circuit is shown in 
RED in this diagram. 
So, the collapsing of 
the magnetic field in 
the Main Coil (MC) is 
the power supply for 
the Output Section. 
With the Transistor (T) 
turned OFF, the only 
pathway left open is 
through Diode (D2) 
and around to charge 
up Capacitor (C). 


Diode (D2) is the control component in this section of 

the circuit. It allows the discharge of the energy in 

Main Coil (MC) to divert around the Transistor (T) and it 

also facilitates the charge in Capacitor (C) to build up 

without discharging. The charging of Capacitor (C) is n 

the desired, end result of this section of the circuit. — 
C 


Of course, the final Output is for the Capacitor (C) to 

discharge into Battery (B2), as shown when Switch (S) closes temporarily. 
In this section, Capacitor (C) is the power source, Switch (S) is the control 
device, and the charging of Battery (B2) is the end result, the final Output, 
and the last operation of the circuit. 
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In Summary, the circuit works like this. A quantity of electricity is taken 
from Battery (B1) and used to produce a magnetic field in Main Coil (MC). 
That magnetic field is used to create a mechanical action upon the magnet 
on the wheel. After this operation is finished, the energy in the magnetic 
field is discharged. The electricity produced by the discharge of the 
magnetic field is then captured in the Capacitor (C). As multiple discharges 
of the Main Coil (MC) accumulate, the voltage in Capacitor (C) rises high 
enough so that the excess electricity can be transferred to Battery (B2). 


This sequence of events produces what Nikola Tesla referred to as a 
"shuttle circuit" where electricity is transferred from location to location, 
but never allowed to "ground out", dissipate, or be lost entirely. This 
method represents the true meaning of "Energy Conservation." 


There is one other possible operation of the circuit, and that is the Safety 
By-Pass through the Neon Light. When the magnetic field collapse 
happens in Main Coil (MC), the energy MUST discharge SOMEWHERE! 
If, for any reason, it is prevented from discharging through Diode (D2) as 
shown on the previous page, a secondary path must be available to 
dissipate this energy, 
or Transistor (T) will 
be damaged. 


This Safety By-Pass 
circuit is outlined in 
RED here. When the 
Main Coil (MC) 
discharges its energy 
and the pathway to 
Diode (D2) is not 
available, Neon Light 
(N) will light up, 
forming a new, 


temporary connection 
back to the Main Coil 
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(MC) through Battery (B1). While this is not the preferred way to collect 
this energy, it does allow the energy to be safely dissipated without 
damaging Transistor (T) by subjecting it to a very high voltage spike. 


Hopefully, by now, you have a pretty good idea about how this circuit 
works, and how to read a schematic diagram. You'll need to know all of 
this stuff as you move into the next chapter, where you will find complete 
instructions on how to build your very own model of the Bedini SG. 


But before we do that, there is one more, minor detail about reading 
schematic diagrams that I would like to bring to your attention. That issue 
relates to how best to symbolically represent when "wires cross each other 
and connect" and "when wires cross each other and DO NOT connect." 
Unfortunately, there are TWO methods to express these different 
situations, and it’s a little confusing if I don't show you both methods. 


The first method is the method I have 
been using in the schematic diagrams 
in this book. As shown in this first 
drawing, the image on the left that 
looks like the horizontal line is 
looping over the vertical line, 


Not Connected Connected 


represents where the two wires cross 
each other in the diagram, but ARE 
NOT electrically connected. The 
image on the right that looks like the 
lines form a cross represent where the 
two wires come together in the 
diagram and ARE electrically 


connected. Not Connected Connected 


The second method is used in some of the patents in the back of the book 
and looks like this. The image on the left, where the lines cross, represents 
where two wires cross over each other in the diagram, but ARE NOT 
electrically connected. The image on the right, where the lines cross with a 
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round DOT over-laying the cross, represents where two wires come 
together in the diagram and ARE electrically connected. 


So, when reading a schematic diagram, it is helpful to quickly determine 
which method is being used, or you may misinterpret the circuit. 


Which Way does Electricity Flow? 


People have been doing practical things with electricity since Ben Franklin 
invented the "Lightning Rod" back in 1749. His concept was that the earth 
(ground) was Negative and the stormy sky had a Positive quantity of 
electricity. It appeared that when lightning struck, it moved from the sky 
towards the ground. So, the convention developed that electricity flowed 
like heat, from the location that had an excess (Positive) to the location that 
had less (Negative). 


When the Electron was discovered by Joseph J. Thomson in 1897, it was 
found to hold a "negative charge." This lead to the "Electron Current 
Theory" of electricity which postulates that electricity is the flow of 
electrons. This explanation assumes that electricity flows from Negative to 
Positive. For the last 115 years, people have believed both explanations. 


At this point, Electron Current Theory is taught mostly in North America, 
and Conventional Theory is taught in Europe and Asia. Regardless of 


which theory may be right or wrong, all of the circuit explanations in this 
book use the Electron Current model and assume that the electric currents 


are flowing from Negative to Positive in the circuit. 


[Author's Note: If you were taught Conventional Theory, please realize 
that all of the explanations in this book are not "wrong." 


Which Way does Magnetism Flow? 


Magnetic fields also flow between the poles of the magnet. Some people 
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believe that they flow from the North Pole to the South Pole. Some people 
believe they flow from the South Pole to the North Pole. And still others 
believe that energy flows from both poles and re-enters the magnet in the 
center, at the so-called "neutral line." Maybe in the next 100 years, our 
understanding of magnetism will sort all of this out. 


One thing that we do know about magnetic fields is how to make either a 
North Pole or a South Pole appear where we want in an electric coil. 


In the drawings to the 
right, the two methods 
of winding are shown. 
Viewed from the top of 
the coil, the first 
example shows the 
current entering from 
the bottom, winding 
around the magnetic 
core in a clockwise 
direction, and exiting at 
the top. This current 
flow and clockwise 
winding produces a North Pole at the top and a South Pole at the bottom. 


The second example shows the opposite arrangement. Viewed from the 
top, the second example shows the current entering from the bottom, 
winding around the magnetic core in a counter-clockwise direction, and 
exiting at the top. This current flow and counter-clockwise winding 
produces a South Pole at the top and a North Pole at the bottom. 


Reversing the direction of the current flow in either case will also reverse 
the polarity of the magnetic field. 


OK. You now know more about this project than any of us ever did before 
we built our first model. It's time for you to build your own Bedini SG! 
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Chapter Five 


Building the Bicycle Wheel Energizer 


The goal of this project is for YOU to build a machine which has a positive, 
net energy gain! We refer to this as a "Co-efficient of Performance greater 
than One" or simply COP>1 for short. While this is POSSIBLE, it is not 
magical or automatic. In order to actually accomplish this, your model still 
needs to be built both correctly and accurately. The purpose of this project 
is for you to "see for yourself" that Nature allows this energy gain, and that 
the way Physics is taught concerning the "Conservation of Energy" is not 
correct. If you follow these instructions, AND you use your own "common 
sense", you will succeed. 


As the picture shows, the 
unit consists of a base and 
Frame that holds all of the 
other parts in place, a 
Wheel with 24 magnets 
mounted on it that is free to 
turn with low friction, a 
Coil with 8 separate strands 
of wire on it, and a Circuit 
that consists of 7 transistors, 
7 resistors, 14 diodes, 7 
neon bulbs, and 2 batteries. 


On the following pages, 
each of these sections of the 
project will be discussed in 
detail. Follow the directions 
correctly, and Good Luck! 
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So, here is the basic list of materials you will need: 


1. The entire frame can be made from one piece of wood 12" x 48" x .75." 
When you purchase this, make sure that the board is straight and flat. 
It should be either REAL WOOD or a thick, quality plywood. The 
unit shown is also painted black. It you are planning to finish the 
wood after you build the frame, decide how you are going to do that. 
You will also need some wood glue and some screws to fasten the 
pieces together after you have cut them to the right shape. 

2. The wheel is a 20" bicycle wheel used for the front of the bike. Any 
wheel of this type may be used, metal or plastic, standard or metric, 
spoked or solid. John's original unit used a steel rim with standard 
bicycle wheel spokes. You may simply mount the bicycle wheel to 
the frame using the internal bearings in the wheel. If you want to 
drive an external load, like a fan blade or a timing wheel, you will 
also need a piece of straight, machine grade shaft and a set of 
bearings to mount in the frame. The shaft and bearings should have 
the same diameter, such as .375 inches or 1 cm. 

3. The coil is made from a plastic spool that is 3.25 inches high, 3.5 
inches in diameter, with a central cylinder of .75 inches in diameter. 
This spool is wound with 8 wires that are twisted together. 7 of these 
wires are #20 magnet wire 130 feet long, and the 8" wire is #23 
magnet wire 130 feet long. 

4. The circuit consists of 7 MJL21194-G transistors; 7 470 Ohm, 1 Watt 
resistors; 14 1N4007 Diodes; and 7 NE-2 neon lights. All of these 
components can be purchased from Mouser Electronics. 


You will also need various tools, a soldering iron, some electrical solder 
and flux, bearings, a piece of machine grade shaft about 1 foot long, 24 (1" x 
2" x .5") permanent magnets made from Ceramic 8 material, an aluminum 
plate to act as a heat sink for the transistors, and various types of wire. 


The following directions allow you to make a replica of John's Original 


Bicycle Wheel model with the simplified output circuit that puts the 
discharges of the coil directly into the second battery. (Like on page 29.) 
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The Frame is any physical structure that holds all of the parts in place 
while providing a stable base so the machine may operate safely without 
tipping over. The following directions give the dimensions of the parts of 
the frame that John used for his model so that it can be duplicated exactly. 
That said, any design of a frame that produces a non-magnetic structure, a 
wide and stable base, as well as a firm holder for the wheel, the coil, and 
the circuit will work just fine. 


John's model has a frame made of 
wood. It consists of 8 pieces 
connected together. They are: 2 
pieces that form the base, a single 
cross piece with a second piece on 
it to raise the level of the coil, and 
then 2 uprights to hold the wheel 
in place with 2 smaller uprights to 
stabilize them. In total, 8 pieces of 
wood % of an inch wide, cut to the 
right shapes and joined together 
with glue and screws. 


The Frame Base Piece is 12 inches 
across the bottom and about 7 
inches across the top. Both side 


edges are cut ona slant and 
sanded to produce a 
rounded appearance. 
The top has a section 
cut out of it to hold the 
Cross Piece, shown 
here as the area 
marked out in Yellow. 


.75 inches | 


Here is another photo 
of the base, shown 
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from the rear. It shows how the 2 Frame Base Pieces are held together by 
the Cross Piece, as well as 
how the extra piece is 
used to raise the level of 
the Coil. It also shows 
how the Upright Supports 
are mounted on the Cross 
Piece. 


The Cross Piece is a 
simple rectangle shape 5% 
inches wide and 10 inches 
long. It is glued and 
screwed into the cut-out 


sections of the upper 
edges of the 2 Frame Base 
Pieces to form the solid base upon which everything 
else is mounted. 


The Upright Supports are made from the same wood 
material that is % of an inch thick. There are two of 
these Upright Supports, one on either side of the coil. 
The main piece is 15% inches high, 3% inches wide at 
the bottom and 1% inches wide at the top. There is also 
a cut-out at the top to hold the bearings that support 
the shaft. The secondary Uprights are 15 inches high, 1 
inch wide at the bottom and ¥% inch wide at the top. 
These secondary Uprights are glued and screwed onto 
the main Upright Supports to add stability and lessen 
"side-to-side" movements. 


These Upright Supports are connected to the Cross 
Piece with glue and are screwed up from the bottom. 
Any changes to this design that accomplish the same 
objectives are acceptable and allowed. 
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The Wheel is made from a bicycle wheel rim. While any rim from the front 
wheel of a bicycle will do, the one John used is from a "26 inch" bicycle tire. 
The exact dimension of the wheel rim is 22 inches, measuring from the 
outside of the rim on one side to the outside of the rim on the other side. 


The precise 
dimension of the 
wheel is NOT 
critical. The wheel 
can be spoked or 
solid, steel, 
aluminum or 
plastic, English 
dimensions or 
Metric. What is 
important is that the 
wheel is perfectly 
round, well 
balanced, and 
rotating in a good 
set of bearings with 


low friction. 


24 permanent magnets, 
measuring 1 x 2 x .5 inches, 
made from Ceramic #8 
material, are mounted 
around the rim with a 
uniform 3 inch spacing 
between them. All magnets 
should have the NORTH 
POLE facing outward. 
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If you use a standard steel 
rim, the magnets will stick 
to the metal. Even so, once 
you have determined the 
exact placement positions 
for the magnets, they 
should be GLUED to the 
rim. After the glue dries, a 
layer of STRAPPING TAPE 
should be wound around 
the entire wheel, to prevent 
any magnet from flying off 
during operation. 


The wheel should be held 
by the Upright Support 
Pieces so that the clearance 
between the magnets and 
the top of the Coil is about 
1% of an inch, as shown in 
the photo above. 


This spacing can be accomplished either by adding spacers below the coil 
or by having an adjustment at the top of the Upright Support Pieces so that 
the shaft holding the wheel can be raised or lowered as needed. This 
picture shows a close-up of the hub of John's model. You can see that the 
internal bearings in the wheel have been removed and a piece of shaft 
material has been inserted. This shaft turns with the wheel and is 
supported by the external bearings shown in the foreground. This allows 
John's model to rotate a fan blade during operation. 


The wheel can also be operated using the bearings that come with it inside 
the hub. In that case, the threaded connectors that come out of the wheel 
hub simply need to be supported by the Upright Support Pieces and held 
in place by nuts and washers. 
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The Coil is the next major component, and possibly the most difficult to 
make. It consists of a plastic spool with 8 lengths of wire wrapped around 
it. Although that sounds simple 
enough, there is a specific method to 
this that must be followed in order to 
achieve the best results. 


The Coil consists of 8 strands of wire 
that are each 130 feet long. John's 
original Bicycle Wheel Energizer used 
7 strands of #23 wire and 1 strand of 
#26 wire. This is acceptable for this 
project. However, it has been 
determined that 7 strands of #20 wire 
and 1 strand of #23 wire actually 
works better, and is recommended. 


The first thing to do is purchase the 
wire you are going to use. You will 
need at least 910 feet of the larger wire, 
cut into 7 lengths of 130 feet each, and 
130 feet of the smaller wire. [Wire 
suppliers are listed in the Appendix of 
this book.] 


Next, establish an anchoring post to 
attach the wires to, as shown in the top 
photo, so they can be measured out. 
Measure out all 8 strands of wire by 
unreeling them from their spools, as 
shown in the second photo. When all 8 
strands are measured out, tie them off 
to an "eye-bolt" and tighten the eye- 
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bolt into the chuck of a portable drill, as shown in the last photo here. 
Next, from the eyebolt, stretch all of the wires back toward the anchor post 
and re-attach them to the anchor post so that each wire is exactly the same 
length. You'll see why this is important in the next picture. 


Next, use the drill in "FWD mode" to 
TWIST the wires together along their 
length to make an 8 wire cable. You can 
see in the photo to the right that the 
trigger winding is BLUE and the cable 
has been twisted until there is about 
"one twist per inch" along the length. 
You should also be able to see by my 
finger that one of the wires is sticking 
out a little bit from the twisted bundle. 
This happened because one of the wires 
was a little bit longer than the rest after 
the stretching operation. While a few of 
these twist imperfections are OK, doing 
the previous step carefully is important. 


After the cable is twisted, it should be 
hand wound onto a temporary spool, as 
shown in the photo to the right. 


The next operation is to wind the coil. 
In the photo to the right, you can see 
John has taken the white plastic spool 
and put a large bolt through it, cinched 
it down with a nut and a washer, and 
mounted it in the chuck of a power 
lathe. The start of the cable is looped 
over the edge nearest the lathe and the 
lathe is going to rotate "clockwise" in 
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this photo, or away from John. This will be the "bottom" of the coil. 
Here you can see the winding process is 
moving forward. The cable should be laid 
down in tight, neat rows and smooth 
layers, in the best way possible. 


It is also permissible to wind this coil by 
hand, but it is much more difficult to 
keep all of the rows tight and the layers 
smooth, and finishing it out without at 
least a manual winding jig and an 
assistant. 


In the next photo, the coil has been 
wound to the end of the cable. John has 
purposefully ended the winding process 
with the cable at the outer end of the 
spool. This will be the "top" of the coil. 


The next process is to secure the cable in 
the spool so it won't unravel when you let 
go of it. Up until this time, a constant 
tension has been maintained on the cable 
and the spool to wind the cable tightly. 


While still holding the cable, John applies 
some "super-glue" to the last windings, 
where the cable will be coming out of the 
coil. 


Make sure that the "super-glue" sets 
properly and is holding the winding in 
place before letting go of the cable. This 
operation creates the primary "strain 


www.bedinisg.com 


relief" of the cable on the spool and keeps 
it from coming apart. 

After the gluing operation is done, the 
secured wire is bent back around the 
spool, and a few layers of black tape are 
applied to further secure the final 
windings. Again, this is the "top" of the 
coil. With the layer of black tape applied, 
the top of the coil is always easy to 
identify, from now on. 


At this point, the coil is removed from the 
lathe and the bolt is removed from the center of the spool. 


The next operation involves filling the 
core of the spool with the iron "welding 
rod" sections, as shown in the photo to 
the right. These are 1/16" inch diameter 
R45 mild steel welding rods, cut to 4% 
inch lengths. You need about 150 of them. 


The coil is placed "top down" on a flat 
work surface and the welding rod 
sections are inserted into the central core 
hole until it seems like no more will fit. 
Then, one at a time, one more rod is 
carefully hammered in until no more rods 
can be inserted, even by force. 


It's important that all of the rods are cut 
to the same length so that they all come 

through to an equal height on the "other 
end" of the coil, which is going to be the "top" of the coil that faces the 


magnets on the wheel. 
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Every single step needs to be done carefully to produce the best results. 
After all of the welding rods have been 
inserted, the coil can be turned over so 
the top is exposed again. Make sure to 
place the coil, which is now standing up 
on the rods still sticking out the bottom, 
on a piece of disposable cardboard. 


Next, apply "super-glue” around the 
edges of the rods and all across the 


surface of the rods, waiting a few minutes 
and then doing it again. You will see that 
some of the glue seeps all of the way 
down through the stack onto the 
cardboard. Make sure all of the rods are 
securely glued in place. 


This process is really important, because 
you do not want one of these rods to rise 
up and impact a magnet on the wheel 
when it is spinning fast during operation. 


So, here is a close-up photo of the "top" of 
the coil. This makes a coil that is wound 
in the "counter-clockwise" direction. 
When you get this far, you should be 
really proud of yourself! You have 
finished "making" the coil! 


The final operation is to prepare the tips 
of the wires to be electrically connected to 
the rest of the circuit. This photo shows 
the ends of the wires being coated with a 
layer of solder. This process, however, 
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should not be done until the wires are cut to proper length during final 
assembly. 

The Circuit consists of the electronic components wired together to control 
what is happening at the coil. All of the schematic diagrams you have seen 
so far show a single Main Coil and a single Trigger Coil. Obviously, we just 
wound a coil with 8 wires on it, so something is different. What is different 
is that the Bicycle Wheel Energizer uses a coil that has 7 Main Coil 


windings on it, along with a single Trigger Coil winding. 
Here is a close-up photo of John's model: 


—— ia 


What you are looking at in the photo above 
is 7 circuits like the diagram to the right, 
where for each of the Main Coil wires there 
is a transistor, a neon bulb, a resistor, and 
two diodes. The wires going to the Run 
Battery are on the terminal block on the left 
side, labeled INPUT. The RED wire goes to 
the battery Positive and the BLACK wire goes to the battery Negative. The 
wires going to the Charge Battery are on the terminal block on the right 
side, labeled OUTPUT. Again, the RED wire goes to the battery Positive 
and the BLACK wire goes to the battery Negative. Notice that the RED 
input wire connects directly to the BLACK output wire AND all 7 of the 
wires from the top of the Main Coil windings over at the OUTPUT terminal 
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block. Then, the wires from the bottom of the coils are separated and each 
one goes to a transistor collector. 
So, here is the complete schematic, as it is shown in the photo above: 


Suk 


There are dozens of ways to lay this out, but the ones that work the best 
keep all of the components close to each other and use the shortest possible 
paths to connect the parts. 


The transistors are mounted on a sheet of aluminum with a thermal 
insulator between its back and the aluminum. Heat Sink Grease should be 
applied to both sides of the insulator. This allows the transistors to keep 
cool during operation and remain electrically insulated from each other. 


So, here is the Parts List for making the circuit. All these parts are available 
from Mouser Electronics and Radio Shack in the USA, or on-line. 


Transistor: MJL21194-G Mouser Part # = 863-MJL21194G 
Thermal Insulators Mouser Part # = 739-A15038003 
Heat Sink Grease Radio Shack Part # = 276-1372 
Diodes: 1N4007 Mouser Part # = 512-1N4007 
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Resistor: 470 Ohm, 1 Watt Mouser Part # = 294-470-RC 

Neon Lamp Mouser Part # = 606C2A 

You should buy extras of all of the parts, in case you run into trouble 
building the circuit. So, buy at least 10 of the transistors and thermal 
Insulators, at least 20 of the diodes, and 10 each of the resistors and neon 
bulbs. You can purchase the parts right on the Mouser website. One 6 gram 
tube of the Heat Sink Grease from Radio Shack should be enough. 


Make sure that all of your solder joints are produced by a good, hot flow of 
solder to each component. If the solder doesn't flow to the pieces easily, 
you may need to apply more solder flux to the joint before re-heating. 


When you are done, retrace the circuit and compare it to the schematic 
diagram again to make sure everything is connected correctly. 


Final Assembly of the unit is the last step. By now, you should have the 
frame, the wheel with the magnets on it, the coil and the circuit all built 
and ready. The next step is to mount the coil on the frame. You may have 
noticed that the iron welding rods are sticking down past the bottom the 
coil. This is to help secure the coil to the frame. 


Drill a hole % of an inch in diameter into the middle of the Cross Piece of 
the frame and directly between the two Upright Supports. When you 
mount the wheel on the Uprights, you want the bottom magnet to be 
directly over the top of the coil. So play around with these components in 
order to make sure that their final, secured location is in direct alignment 
with each other. When everything is decided, glue the coil to the Cross 
Piece of the frame (using Silicone Glue) and align it so the wires come out 
on the side that will become the front. 


Next, mount the Circuit you have built to the front of the Frame Base 
Pieces, so the circuit is easy to work on and close to the wires coming from 


the coil. Your set-up should look something close to the picture on page 51. 


After both the coil and the circuit are mounted to the frame, it is time to 
wire them together. The wires coming out of the top and bottom of the coil 
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should all be cut to the same length. Make sure that length is sufficient for 
all of the bottom wires to reach a transistor. 

At each end, the Trigger Coil wire (smaller diameter wire) should be 
separated from the rest of the wires. Make sure that the Trigger Coil wires 
connect to the circuit in the correct places, according to the schematic. 
NOTE: If the Trigger Coil wires are connected to the circuit incorrectly, the 
Energizer will NOT operate. Everything MUST be wired correctly. 


Next, make sure that each of the Main Coil wires coming from the bottom 
of the coil is connected to one of the Transistor Collectors. Also, solder all 7 
wires coming from the top of the coil together, and connect them to the 
common between the two batteries. 


After you have mounted and wired the coil and the circuit together, it's 
time to mount the Wheel on the Upright Supports. Hopefully, you have 
already determined the exact mounting location for the Wheel and 
Bearings, so now is the time to secure them in place. At this point, you are 
almost done! 


The last operation is to connect two sets of wires to the INPUT and 
OUTPUT terminal blocks so your Bedini SG Energizer can be connected to 
its batteries. We usually use "alligator clips" on the ends of these wires for 
easy connecting and disconnecting. We recommend that you color code the 
alligator clips to be RED for the Positive wires and BLACK for the 
Negative wires. We also recommend that you clearly mark which wires are 
for the INPUT and which wires are for the OUTPUT, as the photo of the 
circuit on page 62 shows. 


So, this is the END of the Beginner's Build 
Project. You have built the "Self-rotating 


Energizer." This design takes the 
discharges of the Main Coil windings and 
applies them directly to the second 
battery, like the diagram to the right. Even 
though we have discussed charging and 
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discharging of a capacitor as the final step, this requires advanced skills to 
implement. 

This circuit is sometimes called the Bedini SSG Energizer, which refers to 
the "Simplified School Girl" circuit. Charging and discharging the capacitor 
mechanically requires the fabrication of a rotating commutator and brush 
system that can only be built with a small machine shop lathe. Charging 
and discharging the capacitor using solid-state electronic timers and 
switches requires more knowledge of electronics. So, this is as far as 
Beginner's usually get using normal levels of skill with basic tools. 


[The Bedini SG, Book 2 will cover the methods for charging and 
discharging capacitors, as well as the theory of why this further increases 
the efficiency of the battery charging process. The Bedini SG, Book 3 will 
cover adding a "low-drag" generator to recover as much of the mechanical 
energy as possible, to further increase battery charging for the same input. 
The end result will be a "stand alone" battery charging system and a 
demonstration of the principles for an independent home power supply. ] 


The best kind of batteries to use for your Energizer are small, lead-acid 
type batteries because they are inexpensive and charge well with the 
system. The little "Lawn and Garden" battery type works well. 


Operating Instructions: 
It's time to "fire up" your new Bedini SSG Energizer for the first time. OK! 


1) First, connect the "Charge Battery" to its Positive and Negative wires 
using the alligator clips. (Always hook the OUTPUT up first.) 

2) Second, connect the "Run Battery" to its Positive and Negative wires 
using the alligator clips. When you connect the second wire to the INPUT 
you should hear a faint "thump" sound from the machine. That is the 
circuitry recognizing the power available from the run battery with the 
momentary energizing of the Main Coil and immediate TURN OFF of the 
transistors. After this, everything should be quiet. 
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3) Third, give the Wheel a spin and the system should slowly accelerate up 
to operating speed. Even when fully connected to both batteries, the 
Energizer will not start rotating on its own. It must be started manually. 

4) If everything is working well at this point, it is time to test the "Safety 
By-pass" system. To do this, just disconnect one of the wires from the 
Charge Battery on the OUTPUT. Immediately, all 7 of the Neon Lights 
should come on, and the sound of the machine should get louder. Re- 
connect the Charge Battery again and the Neon Lights should turn OFF 
and the machine should run quietly again. Be careful when you do this, as 
a "Shocking Level" of high voltage is available on the alligator clips. 
Remember, it takes more than 100 volts to light up the Neon Lights! 


De-Bugging Errors: 


If your system behaved like the description above, you have correctly built 
your machine. If your machine DID NOT run, some error has occurred 
somewhere during assembly, either in building the circuit or in wiring it to 
the coil. Since it is impossible to anticipate all of the possible errors that 
could happen, please go back through your circuit and see if you can find 
the problem yourself. If you can't, then go into one of the Internet Forums 
for SG Builders and describe your problem. The best one is the Beginners 
Forum at Energy Science Forums. You may have to register to post. 
http://www.energyscienceforum.com/bedini-monopole-3-beginners 
Someone there may know exactly what to do in your situation. 


+*+ GS APFETY DISCLAIMER *===*»*» 


Always use safety glasses and have adequate ventilation while soldering, 
as fumes may be produced that have toxic compounds in them. 


You, the builder and user, bear the responsibility for your own safety in 
building, testing, and using a Bedini SG or Bedini SSG. The risks include, 
but are not limited to, high voltage output from the coil that could shock 
you, a high speed spinning wheel that could cause injury if you touch it 
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while running, magnets that may fly off the rotor at high speed if they are 
not secured properly, or possible explosion risk by sending high voltage 
impulses directly to a battery. By building this machine, you acknowledge 
the risks involved in its operation and accept those risks as a result. Under 
no circumstances will A & P Electronic Media, the authors of this book, or 
the inventor or assignee of the patents for this machine, be liable for direct, 
consequential, or incidental damages arising from the use of the Bedini SG 
or Bedini SSG, and in particular, the model YOU build. You accept these 
terms by building and using any machine or device discussed in this book. 


OK, your system works. Congratulations!!!! Now you can start running it 
and charging batteries. We also recommend that you get yourself a couple 
of Digital Multi-Meters so you can monitor your battery voltages. Take 
notes, and watch what happens as the batteries charge and discharge. To 
get an idea of what other experimenters have done, visit YouTube and do a 
search for "bedini motor" or "bedini sg." 


You have your "teaching tool" now! It's time to learn the truth about how 


energy can be transferred and conserved in a circuit at the same time, 
thereby multiplying the amount of energy available. 
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Chapter Six 


The Two Modes of Running 


The idea that there are actually two modes of running this machine will be 
new to most people. Previously released material has disclosed two circuits 
for running the device. These two circuits include the "self-triggered" 
circuit disclosed here, as well as the "forced triggered" circuit, generally 
referred to as the "Bedini-Cole Switch." 


This chapter discloses, for the first time, that there are two, separate and 
distinct operational modes that can be elicited from the "self-triggered" 
circuit. Since the main difference between them is in how they produce the 
mechanical energy, they will be referred to as the "repulsion mode" and the 
"attraction mode." Both modes work, and John has produced models with 
COP>1 using both modes. The "attraction mode" does work better, though. 


Here's what happened. Most of John's early machines had coils that were 
wound on his lathe. This method, as shown in the previous chapter, 
produces a coil with a "counter-clockwise" winding. When John and Peter 
started making models in 2004, using the "twisted strand" coils, they 
switched to a hand winding method for winding the coils. This method 
held the spool still and the wire was looped "over and around" the spool. 
This produced a "clockwise" winding. Both worked, and so the difference 
went un-noticed for a while. 


When we finally decided to figure out "where the magnet is when the 
transistor turns on", we developed a "timing light" system to determine 
when everything was happening. The timing method was somewhat 
complicated, so we didn't build it into every model. The first two models 
we put it on had the clockwise, hand wound coils on them. The timing 
lights clearly showed that the transistor turned ON right after the magnet 
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passed the coil. So, the "repulsion mode" became the standard design and 
explanation of how the machine worked. 


Here is a short re-cap of the Repulsion 
Mode of operation. Much of this was 
discussed in Chapter Two. 


The cycle starts when one of the 
magnets is closer to the coil than 
another and begins to be attracted to the 
iron in the core. The wheel will turn in 
either direction, and does NOT affect 
the operation of the circuit. 


As the magnet approaches the coil, it 
starts to magnetize the iron core and 
this "change in magnetic flux" begins to 
induce a current in the Trigger Winding 
in the direction of the RED ARROWS. 
Since this current is in the wrong 
direction to activate the Transistor, the 
Transistor stays OFF, and no power is 
used from the Battery while the magnet 
approaches the coil. 


When the magnet is directly over the 
top of the coil, the permanent magnet 
has induced its field into the coil core as 
much as it can. At this point, the 
"change in magnetic flux" that was 
inducing the current in the Trigger 
Winding stops rising, and so the 
current in the Trigger Coil also stops 
flowing. 
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The attraction of the magnet to the coil has produced some momentum on 
the wheel, so it slips past the top of the coil. 


As this happens, the magnetic flux in the 
coil core starts to drop, and so it induces 
a current in the Trigger Coil in the 
opposite direction. This turns ON the 
Transistor and allows current from the 
Battery to flow through the Main Coil, as 
show by the GREEN ARROWS. This 
current from the Battery now reverses 
the magnetic field in the coil core and 


produces a "repulsion force" on the magnet on the Wheel, re-enforcing its 
direction of rotation. As soon as the 
magnetic field reaches its maximum 
strength, based on the current delivered 
from the Battery through the Main Coil, 
the "change in magnetic flux" in the coil 
core stops inducing a current in the 
Trigger coil, and the Transistor shuts 
OFF. As soon as the Transistor shuts 
OFF, the magnetic field collapses, and 
this rapid change of magnetic flux 


induces a current in the Main Coil that discharges its energy into the 
Second Battery. 


So, this is the basic operation of the "Repulsion Mode" for the machine, and 
the general method of operation that has been taught for the last 8 years. In 
that time, the problem has been that most models built by people have not 
produced the same level of results that John's early models produced. 
When everything was looked at again carefully, it was finally noticed that 
the machines that produced the best results all had the "counter-clockwise" 
coils. We decided to see if any of the experimenters would report the 
discovery from their own experiments. Only a few experimenter's reported 
finding this in the forums, but no one else seemed to notice. 
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The Attraction Mode of Running 


This method of running the machine is 
identical to the Repulsion Mode except 
that the Coil is wound in the opposite 
direction. So, the circuit is the same and 
all of the magnets on the Wheel have 
their North Pole facing out. 


The process starts the same way, when 
one magnet gets closer to the coil than 
another. This produces an attraction 
force on the Wheel. Like before, this 
approaching magnet induces a magnetic 
field in the coil core. But now, with the 
coil wrapped in the opposite direction, 
this induces a current in the Trigger Coil 
that turns the Transistor ON 
immediately. 


Now, when the current flows from the 
Battery to the Main Coil, it produces a 
South Pole at the top, and this re- 
enforces the induced field and makes the 
South Pole of the coil even stronger. This 
attracts the North Pole magnet on the 
Wheel with a much stronger force, while 
also re-enforcing the current flow in the 
Trigger Winding, keeping the Transistor 
ON. 


When the magnet on the wheel arrives 


at the top of the coil, the magnetic flux stops changing, the Trigger Coil 
shuts the Transistor OFF, and the Main Coil discharges into the second 


Battery. 
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With the collapse of the magnetic field in the Main Coil, the North Pole of 
the magnet on the wheel is attracted to 
the coil much less, and so it proceeds out 
of the field with all of the stored 
momentum it accumulated during the 
attraction period. 


As the magnet on the Wheel continues to 
move away, eventually, the combined 
voltage produced in the Main Coil and 
the Trigger Coil drops below the level 
necessary to recover the energy to the 
second Battery, at which point the last bit 
of discharge is dissipated in the Trigger 
Winding. 


The magnet then proceeds to the point 
where the process begins again. 


There are a number of reasons why the 
Attraction Mode works slightly more 


efficiently than the Repulsion Mode. 


These include the following: 

1. In the Repulsion Mode, energy from the Battery is used to reverse the 
magnetic field in the Main Coil. This amount of energy cannot be 
recovered when the magnetic field collapses. Since the magnetic field 
never reverses in the Attraction Mode, this loss of energy does not 
occur. 

2. In the Attraction Mode, the mechanical force applied to the Wheel is 
the highest just before the Transistor turns OFF. In the Repulsion 
Mode, the mechanical force applied to the Wheel is the lowest just 
before the Transistor turns OFF. Therefore, the Attraction Mode 
makes better use of the full current moving through the Main Coil to 
produce mechanical energy on the Wheel. 
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Directions, Kits, and Conversions 


There was never any intent to obscure the difference between these two 
running modes. When the first set of Plans and Parts Lists were published 
in 2004, it was not accompanied by any circuit theory. This Beginner's 
Handbook is the first attempt to publish both a complete set of plans and a 
complete explanation of the operations of the circuit in one volume. 


The instructions for building your own model, covered in Chapter 5, give 
you the directions to build a model that runs in the Attraction Mode. 


The Kit Models that are being offered for sale, referenced in Chapter 8, all 
run in the Attraction Mode. 


If you currently have a Bedini SG or Bedini SSG model that runs in the 
Repulsion Mode and you would like to CONVERT it to run in the 
Attraction Mode, you may do so by making ONE of the following changes 
to your existing machine. 


1. You may replace the existing coil that is wound in the clockwise 
direction with a coil that is wound in the counter-clockwise direction, 
and wire the unit the standard way. 

2. You may use your existing coil, but reverse all of the connections, so 
that the wires coming from the top of the coil go to the transistor 
collectors and the wires from the bottom of the coil go to the positive 
of the Battery. The two Trigger wires must be reversed, as well. 

3. You may leave all of the electronics unchanged, and reverse the 
magnets on the Wheel so the South Poles face out. 


Any ONE of these changes will convert a Repulsion Mode machine into an 
Attraction Mode machine. 


Now you understand both running modes and how to produce them. 
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Chapter Seven 


Battery Chemistry Made Easy 


This Beginner's Handbook would not be complete without a little bit of 


discussion about what goes on inside the battery. After all, this is one of the 


main places where the energy gain shows up in this project, so knowing a 
little bit about "battery chemistry" is a good idea. 


The physical construction of a battery is fairly simple. It consists of an 


outer, plastic case, a positive plate made of Lead Peroxide, a negative plate 


made of pure lead, and a liquid solution of water and acid called the 
electrolyte. 


This diagram shows the ; 
construction of a single cell Battery C hemistry 
of a lead-acid battery. It 
produces about 2 volts. aef- — fo 
When 6 of these cells are 
connected together so that A) PbO, + HS0 = 
their voltages add up, it Pb SOy + H0 + O 
forms a 12 volt battery. 


B) Ph + H,S% = 


PbSoy + Hy 
The term "battery" comes 
from the old military C) PbO, +Pb+ 2H,50, 
terminology where a group = QPbSey +241, 


of large guns, like cannons 
or mortars, were arranged 
together to forma Soup: Positive Plate Negative Plate Electrolyte 
That group of guns was Lead Peroxide Sponge Lead Water and 
referred to as a "battery of (Pba) (Pb) ene 


guns" and its military effect 
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was much larger than that of a single cannon or mortar. Modern electrical 
batteries are also more effective when multiple electro-chemical cells are 
used together. 


The following image explains what happens when electricity is taken out of 
a battery. The formulas, a, b, and c, are a symbolic expression of the same 
information that the words are describing. 


(a). At the Positive Plate: Lead peroxide and sulphuric acid produce lead sulphate, water, and oxygen, 
or: 


(a). PbO, -+ H,SO, — PbSO, + H,O + 0 


(b). At the Negative Plate: Lead and sulphuric acid produce lead sulphate and Hydrogen, or: 


(b). Pb- H,S0, — PbSO, + H, 


The oxygen of equation (a) and the hydrogen of equation (b) combine to form water, as may be shown 
by adding these two equations, giving one equation for the entire discharge action: 


(c). PbO, + Pb -+ 2H,S0, = 
2PbS0, + 2H,0 


So, what happens when electricity is taken out of a battery? The answer is 
expressed above in equation (c). Two molecules of the acid in the 
electrolyte combine with the lead materials of the positive and negative 
plates to form two molecules of water and two molecules of lead sulfate. 


[Editors Note: The image above is taken from a book printed in 1922 where 
the older spelling form of the words "sulfate" and "sulfuric acid" are shown 
as "sulphate" and "sulphuric acid." Please don't let these spelling 
differences confuse you. We are talking about the same thing. Thanks.] 


So, electricity becomes available to use outside of the battery when a water 
molecule is produced inside the battery. This is the "little secret" of the 
battery industry. Lead-acid batteries are essentially, a reversible "water fuel 
cell." The question is, how many times can this process be cycled? The 
answer will amaze you. 
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So, this is what happens to the voltage when the battery is discharged. 


Voltage Changes During Discharge 


= 


As you can see from the graph, as soon as a load is connected to the 
battery, its voltage drops a little. Then the voltage stabilizes and remains 
constant for a long time before dropping off more at the end. 


The first voltage drop indicates that the chemical changes we discussed 
earlier have started to happen. The long, stable voltage period indicates 
that these chemical reactions are taking place fast enough to supply the 
necessary amounts of electricity to power the loads, and that there are 
plenty of materials available for the chemical processes to happen. When 
the voltage starts to drop near the end of the discharge time, this indicates 
that the battery is running out of acid in the electrolyte to react with the 
plates, and it is time to charge the battery. 


Actually, there are two things happening in the battery that cause the 
voltage to drop. First, we have to remember what makes the voltage in the 
first place. The voltage is just the electrical "potential difference" that 
indicates the physical "chemical difference" between the positive and 
negative plates. When we started, the positive plate was 100% Lead 
Peroxide and the negative plate was 100% pure Lead. As the electrical 
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discharge proceeds, Lead Sulfate deposits on both plates as water 
molecules "water down" the electrolyte. So, the battery plates are losing 
their "chemical difference" because the same material, Lead Sulfate, is 
building up on both of them. As the "chemical difference" slowly 
disappears, so the "electrical difference" disappears as well. And that 
"electrical difference" disappearing IS the voltage drop. 


That is what happens when the battery discharges. OK. So, what happens 


when the battery is charged up again? The following graph shows what 
happens to the voltage when the battery is charged. 


Voltage Changes During Charge 


Hours on Charge 


So, the voltage starts at "M" and will rise a little bit as the charge starts. 
How much it rises depends on the battery's condition and the strength of 
the charge being applied. Then, it rises very slowly through "N" until it 
reaches "O." This is the primary charge plateau, and most of the time 
during the charge will be spent here. At "O" the voltage starts rising faster 
until it reaches "P", which is the highest value the voltage can reach. After 
"P" the voltage may drop slightly to "R", indicating the charge process has 
finished. 
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As the electricity is applied to the battery to initiate the charging process, 
the water molecules start being broken down to produce hydrogen and 
oxygen again. But this is only the first step. If these gasses simply bubble 
out, the battery is NOT being charged. 


The Oxygen must recombine with the Lead at the positive plate to produce 
Lead Peroxide, and these newly re-formed Lead Peroxide molecules must 
mechanically connect to the other Lead Peroxide material that is there. The 
Hydrogen must stay in the electrolyte, as a charged ion, and strip the 
sulfate ions out of both plates to re-form the sulfuric acid. Only when these 
two processes happen after the water molecule is broken down is the 
battery really being "charged." 


From the graph you can see that the voltage of a lead-acid battery will 
approach 16 volts as the charging process finishes. Point "P" on the graph is 
the indicator that there are NO MORE sulfate ions in the plates and that 
100% of the chemistry has been reversed from the last discharge. 


If the charge process is stopped before point "P" is reached, it means that 
some sulfate ions are still left in the plates. If, for any reason, the voltage is 
prevented from rising to the finishing level, the charge will NOT complete. 


This is another "little secret" of the battery industry. By limiting the voltage 
that most battery chargers provide to 14.8 volts, they know that the 
batteries will only last for a certain number of cycles, because a small 
amount of the sulfate ions are (purposely) being left in the plates at the end 
of each charge. 


So, repeated, incomplete charging is what causes most batteries to fail. A 
Lead-acid battery that is charged to a finishing voltage at the end of each 
charge cycle can easily operate for 5,000 charge and discharge cycles, which 
is over 15 years of service. This is how to make your batteries last a very 
long time. 
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Finally, let's talk a little bit about battery charging "efficiency", which is 
really at the heart of the Bedini SG project. 


In other words, "What do I have to do to charge the battery in the least 
amount of time, using the least amount of electricity?" 


The first thing you must know is that the "state of charge" in the battery is a 
CHEMICAL condition, not an ENERGY condition. A completely dead 
battery has the same number of electrons in it as a fully charged battery! 


Anything that restores the chemical condition in the battery where all of 
the sulfate ions are in the electrolyte and all of the free oxygen atoms are 
combined with the Lead on the Positive Plate is contributing to the 
charging process of the battery. 


Likewise, anything that applies electricity to the battery that creates "off- 
gassing" or produces "heat" that warms the battery up, is wasting electricity 
and NOT contributing to the charging process of the battery. 


John discovered that if he applied "voltage spikes" to the battery, it strongly 
contributed to moving the heavy, lead ions in the "charge direction" while 
minimizing electrical input, heat production, and off-gassing. This process 
was eventually referred to as "over-potentializing the electrolyte." 


Editor's Note: The charts and graphs in this chapter are modified versions 
of materials from the book: 


The Automotive Storage Battery 
Its Care and Repair 


(Third Edition) 1922 
by O. A. Witte 


For more information on efficient battery charging and the discoveries of 
John Bedini regarding battery rejuvenation, go here: Battery Secrets 
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Chapter Eight 


Energizer Kits 


With this Bedini SG manual, you have already been empowered with all 
the information necessary to successfully build your own energizer 
correctly. And the best way to learn of course is to build it all from scratch 
yourself. But understandably, not everyone has the time to do this and 
some would rather just purchase a pre-built kit that they can put together 
to have a fully working model in the shortest period of time. 


If you happen to be one of these people who are not in a position of having 
the time to do it yourself, then you now have the opportunity to purchase a 
Bedini SG Bicycle Wheel Energizer kit, personally designed by John Bedini. 
It’s not just built right, with all the circuitry built to his specifications, it is a 
beautiful, collectible work of art! 


Pictures of this Kit Model are at the website listed below. 


What's included... 

> High quality, laser cut, adjustable plastic frame that comes partially 
assembled. Each one has its own unique serial number with the 
Bedini logo engraved. 

> 20” diameter steel bicycle wheel with axle extensions and bearings. 
This allows the entire shaft to rotate for the purpose of connecting a 
fan, switches, etc... 

> Aluminum fan blade that you can attach to the shaft. This gives the 
shaft a real load demonstrating that real mechanical work is 
performed while moving air. 

> A coil that is pre-wound with the appropriate windings around a 
plastic spool, with the bundled welding rod core already inserted. 
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> Complete circuit board with all transistors, resistors, diodes, neon 
bulb protection, etc... All you have to do is connect the wires from 
the coil to the correct places on the circuit, hook an input and output 
battery up and you’re done. 

> Batteries not included. 


At the time of this writing, we have already assembled and tested the 
prototype. It performs even better than our highest expectations. The entire 
kit can be assembled and running within an hour, depending, of course, on 
your ability to follow simple instructions. 


To learn more about these kits and to check the current availability, please 


visit http://www.teslachargers.com/bedinisg.html. 


If you want to be one of the first to be notified when the kits are available at 
Tesla Chargers, sign up for the Tesla Chargers free newsletter, which is 
available at the top right of the Tesla Chargers website. 


These Kit Energizers have a clear 
plastic frame, a fully assembled 
circuit board, a fully wound coil, a 
wheel with magnets, shaft 
extensions, bearings, and a fan. 
Also available, as an additional 
option, is a fully operational 
Capacitor Discharge circuit that 
markedly increases the battery 
charging process. 


Assembly time is less than one 
hour. 


Visit the website above for more 
details. 
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DEVICE AND METHOD OF A BACK EMF 
PERMANENT ELECTROMAGNETIC 
MOTOR GENERATOR 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

The invention relates generally to the capturing of elec- 
tromagnetic energy using a method and device to create back 
EMP (e‘ectromagnetic force) and re-phasing of the back 
EMF to recycle and capture the available back EMF energy. 
Back EMF is also referred to as regauging and may be 
defined as energy created by the magnetic field from coils, 
and only by coils, and not by magnets, 

2. Background Information and Related An 

Operation of a normal magnetic motor has the rotor pole 
attracting the stator pole, resulting in the generation of 
power from the magnets to the rotor and flywheel. During 
this phase, energy flows from the magnetics to the rotor/ 
flywheel and is stored in the increased rotation. A rotor pole 
leaving a stator pole and creating a condition of drag-back 
results in power having to be put back into the magnetic 
section by the rotor and flywheel to forcibly overcome the 
drag-back. In a perfect, friction-free motor, the net force 
field is therefore referred to as most conservative. In other 
words, a most conservative EMF motor has maximum 
efficiency, Without extra energy continually fed to the motor, 
no net work can be done by the magnetic field, since half the 
time the magnetic ficld adds energy to the load (the rotor and 


flywheel) and the other half of the time it subtracts energy , 


back from the load (the rotor and flywheel). Therefore the 
total net energy output is zero in any such rotary process 
without additional energy input. To use a present day mag- 
netic motor, continuous energy must be input into the motor 
to overcome drag-back and to power the motor and its load. 

Present EMI motors and generators all use such conser- 
vative fields and therefore, have internal losses. Hence, it is 
necessary to continually input all of the energy that the 
motor outputs to the load, plus more energy to cover losses 
inside the motor itself, EMF motors are rated for efficiency 
and performance by how much energy input into the motor 
actually results in output energy to the load. Normally, the 
Coefficient of Performance (COP) rating is used as a mea- 
sure of efficiency. The COP is the actual output energy going 
into the load and powering it, divided by the energy that 
must be input into the device with its load. COP is the power 
out into the load, divided by the power input into the 
motor/load combination. If there were zero internal losses in 
a motor, that “perfect” motor would have a coefficient of 
performance (COP) equal to 1.0. That is, all energy input 
into the motor would be output by the motor directly into the 
load, and none of the input energy would be lost or dissi- 
pated in the motor itself. 

In magnetic motor generators presently in use, however, 
due to friction and design flaws, there are always internal 
losses and inefficiencies. Some of the energy input into the 
motor is dissipated in these internal losses. As a 
consequence, the energy that gets to the load is always less 
than the input energy. So a standard motor operates with a 
COP of less than 1.0 which is expressed as COP<1.0, An 
inefficient motor may have a COP=0.4 or 0.45, while a 
specially designed, highly efficient motor may have a COP= 
0.85. 

The conservative field inside of a motor itself can be 
divided into two phases. Producing a conservative field 
involves net symmetry between the “power out” phase from 
the magnetics to the rotor/flywheel and the “power back in” 
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phase from the rotor/flywheel back to the magnetics. That is, 
the two flows of energy (one from the magnetics into the 
rotor and flywheel, and one from the rotor and flywheel back 
to the magnetics) are identical in magnitude but opposite in 
direction. Each phase alone is said to be “asymmetrical”; 
that is, it either has: 1) a net energy flow out to the 
rotor/flywheel; or 2) a net energy flow back into the mag- 
netics from the rotor/Hywheel. In simplified terms, it is 
referred to as “power out” and “power back in” phases with 


) respect to the motor magnetics. Hence, the two asymmetri- 


cal phases are: 1) the power-oult phase; and 2) the “power 
back in” phase, with reference to the magnetics. 

For the power-out phase, energy is derived from the EMF 
existing between the stator pole and incoming rotor pole in 
an attraction mode. In this phase, the rotary motion (angular 
momentum and kinetic energy) of the rotor and flywheel is 
increased. In short, power is added to the rotor/flywheel (and 
thus to the load) from the fields between stator pole and rotor 
pole (the electromagnetic aspects of the system), 

For the “power back in” phase, energy must be fed back 
into the magnetics [rom the rotor and flywheel (and the load) 
to overcome the drag-back forces existing between stator 
pole and outgoing rotor pole. In this phase, energy is 
returned back fo the internal magnetic system from the 


ꝰ rotary motion of the rotor and flywheel (the angular 


momentum, which is the rotational energyxtime), As is well 
known in physics, a rotor/flywheel’s angular momentum 
provides a convenient way to store energy with the spinning 
rotor/llywhec] mass acting as an cnergy reservoir 

All present day conventional magnetic motors use various 
methods for overcoming and partially reversing back EMF. 
Back EMF is the return pulse from the coil out of phase and 
is also referred to as regauging. The back EMF is shorted out 
and the rotor is attracted back in, therefore climineting back 
drag, This can be accomplished by pouring, in more energy, 
which overpowers the back EMF, thereby producing a 
forward EMP in that region, The energy required for this 
method must be furnished by the operator. 

The motor of the present invention uses only a small 
amount of energy to “trigger” a much larger input of 
available energy by supplying back EMF, thus increasing the 
potential energy of the system. It then utilizes this excess 
potential energy to reduce or reverse back EMI, thereby 
increasing the efficiency of the motor and, therefore, the 
COP. 

If the energy in phase 1 (the power-out phase) is increased 
by additional available energy in the electromagnetics 
themselves, then the energy in phase 1 can be made greater 
than the energy in phase 2 (the power-back-in phase) with- 
out the operator furnishing the energy utilized. This pro- 
duces a non-conservative net field. Net power can then be 
taken from the rotating stator and flywheel, because the 
available energy added into the stator and flywheel by the 
additional effects, is transformed by the rotor/flywhee! into 
excess angular momentum and stored as such, Angular 
momentum is conserved at all times; but now some of the 
angular momentum added to the flywheel is evoked by 
additional effects in the electromagnetics rather than being 
furnished by the operator. 

Electrodynamicists assume that the potential available 
energy of any system can be changed at will and without 
cost. This is back EMF and is well-known in physics. It is 
also routinely employed by electrodynamicists in the theo- 
retical aspects. But to simplify the mathematics, electrody- 
namicists will create a back EMF twice simultaneously, each 
back EMF carefully selected just so that the two available 
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forces that are produced are equal and opposite and cancel 
each other “symmetrically”. This is referred to as “sym- 
metrical back EMF”. A symmetrical back EMF system 
cannot produce a COP>1.0. 


On the other hand, the motor of the present invention 
deliberately creates a back EMF itself and its potential 
energy only once at a time, thereby retaining each extra force 
for a period of time and applying it to increase the angular 
momentum and kinetic energy of the rotor and flywheel. 
Specifically, this back EMI energy with its net force is 
deliberately applied in the motor of the present invention to 
overcome and even reverse the conventional drag-back (the 
back EMF). Hence less energy must be taken from the rotor 
and flywheel to overcome the reduced back EMF, and in the 
ideal case none is required since the back EMF has been 
overpowered and converted to forward EMF by the back 
EMF energy and force, In the motor of the present invention, 
the conventional back-drag section of the magnetics 
becomes a forward-EMF section and now adds energy to the 
rotor/flywheel instead of subtracting it. The important fea- 
ture is that the operator only pays for the small amount of 
energy necessary to trigger the back EMF, and does not have 
to furnish the much larger back EMF energy itself. 

When the desired energy in phase 1 (the power out phase) 
is thus made greater than the undesired “drag-back” energy 
in phase 2, then part of the output power normally dragged 
back from the rotor and flywheel by the fields in phase 2 is 
not required, Hence, additional power compared to the 
system (without the special back EMF mechanisms) is 


available from the rotor/flywheel. The rotor maintains addi- ~ 


tional angular momentum and kinetic energy, compared to a 
system which does not produce back EMF itself. 
Consequently, the excess angular momentum retained by the 
rotor and flywheel can be utilized as additional shaft power 
to power an external load connected to the shaft, 


A standard magnetic motor operates as the result of the 
motor being furnished with external energy input into the 
system by the operator to reduce phase 2 (power back into 
the magnetics from the rotor/flywheel) by any of several 
methods and mechanisms. The primary purpose of this 
external energy input into the system is to overcome the 
back EMF and also provide for the inevitable energy losses 
in the system, There is no input of energy separate from the 
operator input. Therefore, the COP of any standard magnetic 
motor is COP less than 1.0. The efficiency of a standard 
magnetic motor varies from less than 50% to a maximum of 
about 85%, and so has a COP<1.0, When nothing is done in 
the motor that will produce a reduction of the back EMF 
without the operator inputing all the energy for it, then for 
even a frictionless, ideal permanent magnet motor, the COP 
can never exceed 1.0, 

Until the introduction of the motor of the present 
invention, it has been standard universal practice that the 
operator must furnish all energy used to reduce the back 
EMF, provide for the internal losses, and power the load. It 
is therefore a common belief by the scientific community 
that an ideal (loss-less) permanent magnet motor cannot 
exceed COP=1.0, And that is true, so long as the operator 
himself must furnish all the energy. Further, since real 
permanent magnetic motors have real internal losses, some 
of the input energy is always lost in the motor itself, and that 
lost energy is not available for powering the rotor/flywheel 
and load. Hence a real permanent magnetic motor of the 
conventional kind will always have a COP<1.0. 

The common assumption that the COP of a motor is 
limited to less than 1.0 is not necessarily true, and that 
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COP>1.0 is permitted without violating the laws of nature, 
laws of physics, or laws of thermodynamics. However, it can 
immediately be seen that any permanent magnet motor 
exhibiting a COP>1.0 must have some available energy 
input returning in the form of back EMF. 

A problem relates to how back EMF energy can be 
obtained from a circuit’s external environment for the spe- 
cific task of reducing the back-drag EMI without the 
operator having to supply any input of that excess energy. In 
short, the ultimate challenge is to find a way to cause the 
system to; 1) become an open dissipative system, that is, a 
system receiving available excess cnergy from its 
environment, in other words, from an external source; and 2) 
use that available excess energy to reduce the drag-back 
EME between stator and rotor poles as the rotor pole is 
leaving the stator pole. If this objective can be 
accomplished, the system will be removed from thermody- 
namic equilibrium. Instead, it will be converted to a system 
out-of-thermodynamic equilibrium, Such a system is not 
required to obey classical equilibrium thermodynamics. 

Instead, an out-of-equilibrium thermodynamic system 
must obey the thermodynamics of open systems far from the 
established and well-known parameters of thermodynamic 
equilibrium. As is well known in the physics of 
thermodynamics, such open systems can permissibly; 1) 
self-order; 2) self-oscillate; 3) output more back EMF 
energy than energy input by the operator (the available 
excess back EMF energy is received from an external source 
and some energy is input by the operator as well); 4) power 
itself as well as its loads and losses simultaneously (in that 
case, all the energy is received from the available external 
source and there is no input energy from the operator); and 
5) exhibit negentropy, that is, produce an increase of energy 
that is available in the system, and that is independent of the 
energy pul into the system by the operator. As a definition, 
entropy roughly corresponds to the energy of a system that 
has become unavailable for use, Negentropy corresponds to 
additional energy of a system that has become available for 
use. 

In the back EMF permanent magnet electromagnetic 
motor generator of the present invention, several known 
processes and methods are utilized which allow the inven- 
tion to operate periodically as an open dissipative system 
(receiving available excess energy from back EMF) far from 
thermodynamic equilibrium, whereby it produces and 
receives its excess energy from a known external source, 

A method is utilized to temporarily produce a much larger 
source of available external energy around an energized coil, 
Then the unique design features of this new motor provides 
a method and mechanism that can immediately produce a 
second increase in that energy, concurrently as the energy 
flow is reversed. Therefore, the motor is capable of produc- 
ing two asymmetrical back EMFs, one after the other, of the 
energy within a single coil, which dramatically increases the 
energy available and causes that available excess energy to 
then enter the circuit impulsively, being collected and uti- 
lized. 

The present motor utilizes this available excess back EMF 
energy to overcome and even reverse the back-drag EMF 
between stator pole and rotor pole, while furnishing only a 
small trigger pulse of energy necessary to control and 
activate the direction of the back EMF energy flow. 

By using a number of such dual asymmetrical self back 
EMFs for every revolution of the rotor, the rotor and 
flywheel collectively focus all the excess impulsive inputs 
into increased angular momentum (expressed as energyx 
time), shaft torque, and shaft power. 
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Further, some of the excess energy deliberately generated 
in the coil by the utilization of the dual process manifests in 
the form of excess electrical energy in the circuit and is 
utilized to power electrical loads, e.g., a lamp, fan, motor, or 
other electrical devices. The remainder of the excess energy 
generated in the coil can be used to power the rotor and 
flywheel, with the rotor/flywheel also furnishing shaft horse- 
power for powering mechanical loads, 

This new and unique motor utilizes a means to furnish the 
relatively small amount of energy to initiate the impulsive 
asymmetrical self back EMF actions. Then part of the 
available excess electrical power drawn off from the back 
EMFs is utilized to recharge the battery with dramatically 
increased over voltage pulses. 

The unique design features of this motor utilize both north 
and south magnetic poles of each rotor and stator magnet. 
Therefore, the number of impulsive self back EMI's in a 
single rotation of the rotor is doubled. Advanced designs 
increase the number of self back EMBs in a single rotor 
rotation with the result that there is an increase in the number 
of impulses per rotation which increase the power output of 
this new motor. 

The sharp voltage pulse produced in the coil of this new 
motor by the rapidly collapsing field in the back EMF coil 
is connected to a battery in charge mode and to an external 
electrical load. The net result is that the coil asymmetrically 
creates back EMF itself in a manner adding available energy 
and impulse to the circuit. ‘The excess available energy 
collected in the coil is used to reverse the back-EMF phase 


of-the stator-rotor fields to a forward EMF condition, impul- ` 


sively adding acceleration and angular momentum to the 
rotor and flywheel, At the same time, a part of the excess 
energy collected in the coil is used to power electrical loads 
such as charging a battery and operating a lamp or such other 
device. 

It is well known in the art that changing the voltage alone 
creates a back EMF and requires no work. This is because 
to change the potential energy does not require changing the 
form of that potential energy, but only its magnitude. Work 
is rigorously the changing of the form of energy. Therefore, 
as long as the form of the potential energy is not changed, 
the magnitude can be changed witbout having to perform 
work in the process. The motor of the present invention takes 
advantage of this permissible operation lo create back EMEF 
asymmetrically, and thereby change its own usable available 
potential energy. 

In an electric power system, the potential (voltage) is 
changed by inputing energy to do work on the internal 


charges of the generator or battery, This potential energy is ; 


expended within the generator (or battery) to force the 
internal charges apart, forming a source dipole. Then the 
external closed circuit system connected to that source 
dipole ineptly pumps the spent electrons in the ground line 
back through the back EMP of the source dipole, thereby 
scattering the charges and killing the dipole. This shuts off 
the energy flow from the source dipole to the external circuit, 
As a consequence of that conventional method, it is a 
requirement to input and replace additional energy to again 
restore the dipole. The circuits currently utilized in most 
electrical generators have been designed to keep on destroy- 
ing the energy flow by continually scattering all of the dipole 
charges and terminating the dipole. Therefore, it is necessary 
to keep on inputing energy to the generator to keep restoring 
its source dipole. 

An investigation of particle physics is required to see 
what furnishes the energy to the external circuit. Since 
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neither a battery nor a generator furnishes energy to the 
external circuit, but only furnishes energy to form the source 
dipole, a better understanding of the electric power principle 
is required to fully understand how this new motor func- 
tions. A typical battery uses its stored chemical energy to 
form the source dipole. A generator utilizes its input shaft 
energy to rotate, forming an internal magnetic fielé in which 
the positive charges are forced to move in one direction and 
the negative charges in the reverse direction, thercby form- 
ing the source dipole. In other words, the energy input into 
the generator does nothing except form the source dipole. 
None of the input energy goes to the external circuit. If 
increased current is drawn into the external load, there also 
is increased spent electron flow being rammed back through 
the source dipole, destroying it faster. Therefore, dipole- 
restoring-energy has to be inputed faster. The chemical 
energy of the battery also is expended only to separate its 
internal charges and form its source dipole, Again, if 
increased current and power is drawn into the external load, 
there is increased spent electron flow being rammed back 
through the source dipole, destroying it faster, This results in 
a depletion of the battery’s stored energy faster, by forcing 
it to have to keep restoring the dipole faster. 

Once the generator or battery source dipole is formed (the 
dipole is attached also to the external circuit), it is well 
known in particle physies that the dipole (as is any charge) 
is a broken symmetry in the vacuum energy flux, By 
definition, this means that the source dipole extracts and 
orders part of that energy received from its vacuum 
interaction, and pours that energy out as the encrgy flowing 
through all space surrounding the external conductors in the 
attached circuit. Most of this enormous energy flow surging 
through space surrounding, the external circuit docs not 
strike the circuit at all, and docs not get intercepted or 
utilized. Neither is it diverged into the circuit to power the 
electrons, but passes on out into space and is just “wasted”, 
Only a small “sheath” of the energy low along the surface 
of the conductors strikes the surface charges in those con- 
ductors and is thereby diverged into the circuit to power the 
electrons, Standard texts show the huge available but wasted 
energy flow component, but only calculate the small portion 
of the energy flow that strikes the circuit, is caught by it, and 
is utilized to power il. 

In a typical circuit, the huge available but “wasted” 
component of the energy flow is about 10% times as large as 
is the small component intercepted by the surface charges 
and diverged into the circuit to power it. Hence, around 
every circuit and circuit clement such as a coil, there exists 
a huge non-intercepted, non-diverged energy flow that is far 
greater than the small energy flow being diverted and used 
by the circuit or element. 

Thus there exists an enormous untapped energy flow 
immediately surrounding every EMF power circuit, from 
which available excess energy can be intercepted and col- 
lected by the circuit, if respective non-linear actions are 
initiated that sharply affect and increase the reaction cross 
section of the circuit (i.e., its ability to intercept this avail- 
able but usually wasted energy flow). 

The method in which the motor of the present invention 
alters the reaction cross section of the coils in the circuit, is 
by a novel use, which momentarily changes the reaction 
cross section of the coil in which it is invoked. Thus, by this 
new motor using only a small amount of current in the form 
of a triggering pulse, it is able to evoke and control the 
immediate change of the coil’s reaction cross section to this 
normally wasted energy flow component. As a result, the 
motor captures and directs some of this usually wasted 
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environmental energy, collecting the available excess energy 
in the coil and then releasing it for use in the motor. By 
timing and switching, the Innovative gate design in this new 
motor directs the available excess cnergy so that it over- 
comes and reverses the return EMF of the rotor-stator pole 
combination during what would normally be the back EMF 
and demonstrates the creation of the second back EMF of the 
system. Now instead of an “equal retardation” force being 
produced in the back EMF region, a forward EMF is 
produced that is additive to the rotor/flywheel energy and not 
subtractive. In short, it further accelerates the rotor/flywhee!). 

This results in a non-conservative magnetic ficld along the 
rotor’s path. The line integral of the field around that path 
(i.e., the net work on the rotor/flywheel to increase its energy 
and angular momentum) is not zero but a significant amount. 
Lence, the creation of an asymmetrical back EMP impulse 
magnetic motor: 1) takes its available excess cnergy from a 
known external source, the huge usually non-intercepted 
portion of the energy flow around the coil; 2) further 
increases the source dipolarity by this back EMF cnergy; and 
3) produces available excess energy flow directly from the 
source dipole’s increased broken symmetry in ils fierce 
energy exchange with the local vacuum. 

No Jaws of physics or thermodynamics are violated in the 
method and device of the present invention, and conserva- 
lion of energy rigorously applies at all times. Nonetheless, 
by operating as an open dissipative system not in thermo- 
dynamic equilibrium with the active vacuum, the system can 
permissibly receive available excess cnergy from a known 


environmental source and output more energy to a load than ° 


must be input by the operator alone. As an open system not 
in thermodynamic equilibrium, this new and unique motor 
can tap in on back EMF to energize itself, loads and losses 
simullaneously, fully complying wilh known laws of physics 
and thermodynamics. 

A search of prior art failed to reveal any devices that 
recycle available energy from back EMF of a permanent 
electromagnetic motor generator as described in the present 
invention. However, the following prior art patents were 
reviewed: 

1. U.S. Pat. No. 5,532,532 to De Vault, et al., Hermetically 

Sealed Super-conducting Magnet Motor. 

2. U.S. Pat, No. 5,508,575 to Elrod, Jr, Direct Drive 
Servovalve Having Magnetically Loaded Bearing. 

3. U.S, Pat. No. 5,451,825 to Strohm, Voltage Homopolar 
Machine. 

4. U.S. Pat. No. 5,371,426 to Nagate ct al., Rotor For 
Brushless Motor. 

5. U.S. Pat. No. 5,369,325 to Nagate et al., Rotor For 
Brushless Electromotor And Method For Making 
Same. 

6. U.S. Pat. No. 5,356,534 to Zimmermann, deceased et 
al., Magnetic-Field Amplifier. 


7. U.S, Pat. No. 5,350,958 to Ohnishi, Super-conducting ` 


Rotating Machine, A Super-conducting Coil, And A 
Super-conducting Generator For Use In A Lighting 
Equipment Using Solar Energy. 

8. U.S. Pat. No. 5,334,894 to Nakagawa, Rotary Pulse 
Motor. 

9. US. Pat. No. 5,177,054 to Lloyd, et al., Flux Trapped 
Superconductor Motor and Method. 

10. U.S. Pat. No. 5,130,595 to Arora, Multiple Magnetic 
Paths Pulse Machine. 

11. US. Pat, No. 4,980,595 to Arora, Multiple Magnetics 
Paths Machine. 
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12. U.S. Pat. No. 4,972,112 to Kim, Brushless D.C. 
Motor. 

13. US. Pat. No. 4,916,346 to Kliman, Composite Rotor 
Lamination For Use In Reluctance Homopolar, And 
Permanent Magnet Machines. 

14. U.S. Pat. No. 4,761,590 to Kaszman, Electric Motor. 

15. U.S. Pat. No. 4,536,230 to Landa, et al., Anisotropic 
Permanent Magnets. 

16. U.S. Pat. No. Re. 31,950 to Binns, Alternating Current 
Gencrators And Motors. 

17. US. Pat. No. 4,488,075 to DeCesare, Alternator With 
Rotor Axial Flux Excitation. 

18. U.S. Pat. No. 4,433,260 to Weisbord et al., Hysteresis 
Synchronous Motor Utilizing Polarized Rotor. 

19. U.S. Pat. No, 4,429,263 to Muller, Low Magnetic 
Leakage Flux Brushless Pulse Controlled D-C Motor. 

20. U.S. Pat. No. 4,423,343 to Field, II, Synchronous 
Motor System. 

21. U.S. Pat. No. 4,417,167 to Ishii ct al., DC Brushless 
Motor. 

22. U.S. Pat. No. 4,265,754 to Menold, Water Treating 
Apparatus and Methods. 

23. U.S. Pat. No. 4,265,746 to Zimmermann, Sr, et al. 
Water ‘Treating Apparatus and Methods. 

24. U.S. Pat. No. 4,222,021 to Bunker, Jr, Magnetic 
Apparatus Appearing To Possess a Single Pole. 

25, U.S. Pat. No. 2,974,981 to Vervest et al., Arrester For 
Iron Particles, 

26, U.S. Pat. No, 2,613,246 to Spodig, Magnetic System. 

27. US, Pat. No. 2,560,260 to Sturtevant et al., Tempera- 
ture Compensated Magnetic Suspension, 


SUMMARY OF THE INVENTION 


The device and method of the present invention is a new 
permanent electromagnetic motor generator that recycles 
back EMI energy (regauging) thus allowing the motor to 
produce an energy level of COP=0.98, more or less, depend- 
ing upon configuration, circuitry, switching elements and the 
number and size of stators, rotors and coils that comprise the 
motor. The rotor is fixed between two pole pieces of the 
stator, The motor generator is initially energized from a 
small starter battery means, analogous to a spark plug, that 
sends a small amount of energy to the motor, thus stimu- 
lating a rotating motion from the rotor. As the rotor rotates, 
energy is captured from the surrounding clectromagnetic 
field containing an asymmetrical pulse wave of back EMF. 
The energy produced and captured can be directed in one of 
several directions, including returning energy to the initial 
starter battery, rotating a shaft for work and/or sending a 
current to energize a fan, light bulb or other such device. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a top perspective view of a back EMF permanent 
clectromagnetic motor generator with a single stator and a 
single rotor. 

FIG. la is a side perspective view of a timing wheel and 
magnetic Hall Effect uptake switch of the back EMF motor 
generator. 

FIG. 1b is a side perspective view of the rotor of the back 
EMF motor generator. 

FIG, 2 is a schematic drawing incorporating ciscuitry for 
the back EMF motor generator. 

FIG. 3 is a box diagram showing the relationships of the 
back EMF motor generator circuitry. 


US 6,392,370 B1 


9 


DETAILED DESCRIPTION OP THE 
INVENTION 


The present invention is a device and method for creating 
a back EMF permanent electromagnetic motor generator. As 
described in the Background Information, this new motor 
generator conforms to all applicable electrodynamic laws of 
physics and is in harmony with the law of the conservation 
of energy, the laws of electromagnetism and other related 
natural laws. 

The back EMF permanent electromagnetic motor genera- 
tor is comprised of combination of electrical, material and 
magnetic elements to capture available electromagnetic 
energy (back EMF) in a recovery rectifier or single diode 
from output coils. The capturing of back EMF energy is also 
known as regauging in the art. As an arbitrary starting point 
in describing this invention, an input battery, as a means of 
energy, sends power through a power on-off switch and then 
to a means for timing such as a magnetic timing switch (Hall 
Effect magnetic pickup switch, a semiconductor) which 
interfaces with or is in apposition to a magnet on a timing 
wheel, The timing wheel may contain any number of mag- 
nets of one or more, with the South polarity facing outward 
and in apposition with the Hall Effect pickup switch. The 
timing wheel is mounted at the end of a shaft that also runs 
through the center midline of a rotor containing any number 
of magnets of two or more, The rotor magnets are arranged 
in a manner wherein they have the same polarity and are 
equidistant from each other. The shaft has the liming wheel 
mounted at one end, the rotor, and then a means for work, 
such as a power take off at the opposite end, However, there 
are other embodiments in which the position of the rotor, 
timing wheel and power take-off have other arrangements. 
The rofor is stabilized to a platform or housing means and is 
fixed in a stationary position within a stator. 

The stator is comprised of a permanent magnet connected 
to a means for conducting clectromagnetic energy such as 
two parallel bars, each bar having a magnetized pole piece 
at one end of each bar. The conduction material of the bar 
may be ferrous, powdered iron, silicon steel, stainless mag- 
netic steel, laminations of conductive material or any other 
magnetic conductive material. Each bar is wrapped in a 
conducting means to form an input coil. The means for 
conducting may be copper, aluminum or any other conduc- 
tive material suitable for making a coil. The primary or input 
coil is connected to the switching circuit. A second conduc- 
tive wrapping on top of the input coil becomes a secondary 
or output coil. The secondary or output coil is connected to 
the recovery circuit. The rotor is symmetrically located 


between the pole pieces of the bars of the stator and contains < 


a series of magnets all having the same polarity, North or 
South, with cach magnet in the rotor being in apposition to 
the pole piece as the rotor is in rotation around the shaft. 


When the rotor is energized from the battery of the 
switching circuit, there is an initial magnetic field that is 
instantly overcome as the magnetized pole pieces are in 
apposition with the rotor magnets, As the rotor begins to 
move, increasing electromagnetic energy is produced as a 
result of flux gaiting from the apposed magnets of the rotor 
and pole pieces. The coils surrounding the bars “buck” the 
permanent magnet connecting the bars, This is known in the 
art as the “buck boosting” principle. When the permanent 
magnet is bucked by the coils, it reverses the polarity of the 
pole pieces which are apposed to the rotor magnets causing 
the rotor to increase its rotation or spin. The energy available 
from the fields that are collapsing in the primary and 
secondary coils, which creates the back EMF within the 
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system, is now in non-equilibrium. Through circuitry and a 
switching means, energy can be put back into the system. 
Available energy captured from the back EMF, may be 
applied in different directions, including re-energizing the 
input battery, storage in a Capacitor, conversion by a recoy- 
ery rectifier to be stored in the input battery, a capacitor or 
a secondary or recovery battery. Recovery rectifiers convert 
AC to DC. Available energy may be used to energize an 
electric bulb, fan or any other uses, 

The shaft in the midline of the rotor can transfer energy 
in the form of work through a power take-off. The power 
take-off may be connected to any number of secondary 
shafts, wheels, gears and belts to increase or reduce torque, 


This is a description of the basic invention, however, there 
are an innumerable number of combinations and embodi- 
ments of stators, rotors, Hall Effect magnetic pickup 
switches, coils, recovery rectifiers and electronic connecting 
modes that may be combined on a single shaft or several 
shafts connected in various combinations and sequences, 
and of various sizes. There may be any number of stators to 
one rotor, however, there can be only one rotor if there is a 
single stator. The number of Hall Effect pickup switches 
may vary, for example, in the case of multiple stators of high 
resistant coils, the coils may be parallel to form a low 
resistant coil so that one Iall Effect pickup with one circuit 
may fire all of the stators at the same time. The number of 
magnets in both the timing wheel and the rotor may also 
vary in number as well as the size and strength of the 
magnets in gauss unils. All types of magnets may be used, 
The number of winds on both the input and output coils on 
each conducting bar may also vary in number and in 
conductive material, 

The motor generator, as shown in FIG, 1, a top perspec- 
tive view of a single stator, single rotor back EMF motor and 
is comprised of a means of providing energy, such as input 
battery 10 connected to power switch LL (shown in FIG. 2) 
and Hall Effect magnetic pickup switch 13, Magnetic pickup 
13 interfaces with timing wheel 12 to form a timing switch. 
Timing wheel 12 is comprised of four magnets 14 with the 
South pole of cach said magnet facing outward to magnetic 
pickup 13, Timing wheel 12 is fixed at one end of shaft 15. 
Located on shaft 15 is rotor 16. Rotor 16 can be of any size, 
said rotor containing four rotor magnets 17, Said rotor 
magnets 17 are arranged in a manner so all have the same 
polarity. Opposite timing wheel 12 on shaft 15 is a means for 
work, such as a power take-off 18. Rotor 16 is mounted in 
a fixed position with rotor magnets 17 in apposition with 
magnetized pole pieces 19a and 19b. Each pole piece 19a 
and 194 is connected to iron bars 20a and 20b. Iron bars 20a 
and 20b are connected by a permanent magnet 21. A means 
for conduction is wrapped around iron bars 20a and 20b to 
form input coils 22a and 22b. Superimposed upon input 
coils 22a and 22) are output coils 23a and 23b. Output coils 
23a and 23b are connected to full wave bridge first recovery 
rectifier 24a. First rectifier 24a is connected to battery 10. 

FIG, 1a is a perspective side view of the back EMF Motor 
Generator timing wheel 12 with Hall Effect magnetic pickup 
switch 13 in apposition individually to each of four magnets 
14 as said timing wheel 12 rotates. Said magnets 14 have the 
South polarity facing outward with an equidistant separation 
of 90°. 

FIG. 1b is a perspective side view of rotor 16 with four 
rotor magnets 17 with 900 equidistant separation and having 
the same polarity. 

FIG, 2 is a schematic diagram of the motor generator 
circuilry showing input coil connections from input battery 
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10 through power switch 1, transistors 30a,b, resistors 
31a-d, through power supply lead 32 (VCC+) and to mag- 
netic pickup 13, Magnetic pickup 13 is in apposition with 
timing wheel magnets 14 located on timing wheel 12. Off of 
magnetic pickup 13 is collector lead 33 and ground lead 34. 
When current is reversed, it ows through resistor 3le and 
transistor 30c to input battery 10. Input coils 22a,b send 
power to full wave bridge first recovery rectifier 24a which 
then sends power through switch recovery 27 back into the 
system, and/or to input battery 10, Output coils 23a and 23b 
send power through single diode second recovery rectifier 
24b to recovery battery 25. In this particular embodiment, 
the value and type number of the components are as follows: 
Hall Effect magnetic pickup switch 13 is a No. 3020; 
transistor 30a is a No, 2N-2955; transistor 30b is a No. 
MPS-8599; and transistor 30c is a No. 2N-3055; resistors 
31a and b are 470 ohms resistors; resistor 31b is a 2.2 K 
ohms resistor; resistor 31c¢ is a 220 ohms resistor; resistor 
31d is a 1 K ohms resistor; and recovery rectifier 24a is a 10 
Amp, 400 volts bridge rectifier. 

FIG. 3 is a box diagram showing the flow of voltage [rom 
input battery A, through recovery circuit B, switching circuit 
C and motor coils D. Motor coils D send available back 
EMF energy through recovery circuit B, and from B to 
recovery battery E and input battery A. Available back EMF 
energy can also flow from switching circuit C to recovery 
circuil B. 

In multiple stator/rotor systems, each individual stator 
may be energized one at a time or all of the stators may be 
energized simultaneously. Any number of stators and rotors 
may be incorporated into the design of such multiple stator/ 
rotor motor generator combinations. However, while there 
may be several stators per rotor, there can only be one rotor 
for a single stator. The number of stators and rotors that 
would comprise a particular motor generator is dependent 
upon the amount of power required in the form of watts. The 
desired size and horse power of the motor determines 
whether the stators will be in parallel or fired sequentially by 
the magnetic Hall Effect pickup switch or switches. The 
number of magnets incorporated into a particular rotor is 
dependent upon the size of the rotor and power required of 
the motor generator, In a multiple stator/rotor motor 
generator, the timing wheel may have one or more magnets, 
but must have one magnet Hall Effect pickup switch for cach 
Stator if the stators are not arranged in parallel. The back 
EMF coergy is made available through the reversing of the 
polarity of the magnetized pole picces thus collapsing the 
ficld around the coils and reversing the flow of energy to the 
recovery diodes, which is capturing the back EMF. 

Individual motors may be connected in sequence with 
each motor having various combinations of stators and 
rotors or in parallel. Each rotor may have any number of 
rotor magnets ranging from a minimum of 2 to maximum of 
60. The number of stators for an individual motor may range 
from 1 to 60 with the number of conducting bars ranging 
from 2 to 120. 

What distinguishes this motor generator from all others in 
the art is the presence of a permanent magnet connecting the 
two conducting bars which transfer magnetic energy through 
the pole picces to the rotor, thereby attracting the rotor 
between the pole pieces, With the rotor attracted in between 
the two pole picces, the coils switch the polarity of the 
magnetic field of the pole pieces so that the rotor is repelled 
out. Therefore there is no current and voltage being used to 
attract the rotor. The only current being used is the repulsion 
of the rotor between the two conductive bar pole pieces 
thereby requiring only a small amount of current to repel the 
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rotor. This is known as a regauging system and allows the 
capturing of available back EMF energy for use. 

Finally, although the invention has been described with 
reference of particular means, materials and embodiments, it 
is to be understood that the invention is not limited to the 
particulars disclosed and extends to all equivalents within 
the scope of the claims. 

What is claimed is: 

1. A back EMF permanent electromagnetic motor gen- 
erator using a regauging process for capturing available 
electromagnetic energy in the system comprising 

a. a means for producing a source of input energy to said 
motor generator, said energy conducted through a 
power switch and a magnetic timing switch; 

b. a means for timing said motor generator, having a 
timing wheel connected to a shaft, said timing wheel 
comprised of one or more magnets, said magnets 
arranged so that the South polarity faces outward and is 
in apposition with said timing switch; 

c. a rotor and a means for transferring a force on said 
shaft, said rotor containing magnets having the same 
polarity; 

d. a stator comprised of two bars made of a magnetic 
conductive means, said bars connected by a permanent 
magnet and having a pole piece at one end of each said 
bar, said pole pieces thereby magnetized and in appo- 
sition with magnets of said rotor, said rotor positioned 
between said pole pieces; 

e. an input coil comprised of a conductive material 
wrapped around each of said bars of said stator, said 
input coil connected to a circuit; 

f. an output coil comprised of a conductive material 
wrapped around cach of said input coil of said bars, 
said output coils connected to a recovery rectifier or 
diode; 

g. said circuit for transferring electrical power, said circuit 
connecting said means for producing input energy to 
said power switch, said circuit comprising a pickup 
timing, switch thereby providing an electronic voltage 
pulse to said circuit and then to said coils resulting in 
rotation of said rotor, said rotor turning said timing 
wheel to provide additional electronic voltage pulses to 
said circuit and then to said coils again, thereby pro- 
viding a means for collecting available back EMF 
energy for storage, use or dissipation into the system, 

2, The motor generator of claim 1, wherein said input 
producing means is a battery. 

3. The motor generator of claim 1, wherein said magnetic 
timing switch is a Hall Effect magnetic pickup semiconduc- 
tor. 

4, The motor generator of claim 1, wherein the number of 
rolors may range from 1 to 60. 

5. The motor generator of claim 1, wherein the number of 
magnets in said rotor has a range of 2 to 60. 

6. The motor generator of claim 1, wherein said magnetic 
conductive means may be ferrous, powdered iron, silicon 
steel, stainless magnetic steel, laminations of a conductive 
material or any other magnetic conductive material. 

7. The motor generator of claim 1, wherein the number of 
magnetic conductive bars has a range of 2 to 120. 

8. The motor generator of claim 1, wherein said means for 
transferring a force on said shaft may be a power take-off 
mechanism, gears, flywheels, belts or other methods of 
transferring force for the purpose of doing work. 

9. A back EMP permanent electromagnetic motor gen- 
erator using a regauging process for capturing available 
electromagnetic energy in the sysiem comprising: 
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a, a battery connected to a power switch and a Hall Effect 10. A method of producing a back EMF permanent 
magnetic pickup switch, said magnetic pickup switch electromagnetic motor generator using a regaugirg process 
in apposition with a timing wheel, said timing wheelon comprising the steps of: 

a shaft; a. placing a rotor containing magnets of the same polarity 

b. a rotor and a power take-off means on said shaft, said 5 on a shaft with a timing wheel on said shaft; 
rotor having four magnets of the same polarity, said b. placing in apposition to said timing wheel a Hall Effect 


magnets equidistant from each other; 

+, a stator, said stator comprised of two iron bars con- 
nected by a permanent magnet and wrapped in a first 
copper conducting material to form an input coil that is 
connected to a circuit, on top of said input coil, there is 
wrapped a second copper conducting material to form 
an output coil with said output coil connected to a 
recovery rectifier or single diode, said iron bars further 
having a pole piece al one of each end of said bars, said 
pole pieces in apposition to said magnets on said rotor; 

. a circuit for transferring clectrical power, said circuit 
connecting said battery to said power switch, said 
circuit comprising-said Hall Effect pickup switch 
thercby providing an clectronic voltage pulse through 
said circuit and then to said coils resulting in rotation of 
saic rotor, said rotor turning said timing wheel to 
provide additional electronic voltage pulses to said 
coils again, thereby providing a means for collecting 
available back EMF energy for storage, use or dissi- 
pation into the system. 
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magnetic pickup switch; 


:. placing in apposition to said magnets of said rotor 


magnetized pole pieces of a stator, said stator com- 
prised of two conducting bars connected by a perma- 
nent magnet; input coil connected a circuil; 


e. on top of said input coil, wrapping a second conducting 


material to form an output coil, said output coil con- 
nected to a recovery rectifier or a single diode; 


. connecting a circuit for transferring electrical power, 


said circuit connected to a battery and a power switch, 
said circuit comprising said Hall Effect magnetic 
pickup switch thereby providing an clectronic voltage 
pulse to said circuit and then to said coils resulting in 
increase rotation of said rotor, said rotor turning said 
timing wheel to provide additional electronic pulses to 
said circuit and then to said coils again, thereby pro- 
viding a means for collecting available back EMT 
energy for storage, use or dissipation into the system. 
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further storage, 
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DEVICE AND METHOD FOR UTILIZING A 
MONOPOLE MOTOR TO CREATE BACK 
EMF TO CHARGE BATTERIES 


TECHNICAL FIELD 

The invention relates generally to the capturing of avail- 
able electromagnetic encrgy using a device and method for 
creating an electromagnetic force (hereinafter, EMF) and 
then using the available stored energy for recycling into the 
system as stored energy. The method of creating back EMP 
is the result of coupling/uncoupling a voltage source to and 
from a coil. 


BACKGROUND 


Operation of present day normal magnetic motors has the 
rotor pole attracting the stator pole, resulting in the genera- 
tion of mechanical power from the magnets to the rotor and 
flywhee.. During this phase, energy flows from the magnet- 
ies to the rotor/flywheel and is stored as kinetic energy in the 
increased rotation. A rotor pole leaving a stator pole and 
creating a condition of “drag” results in power having to be 
put back into the magnetic section by the rotor and flywheel 
to forcibly overcome the drag. In a perfect, friction-free 
motor, the net force field is therefore referred to as “most 
conservative”, A most conservative EMI’ motor has maxi- 
mum efficiency. Without extra energy continually fed to the 
motor, no net work can be done by the magnetic field, since 
half the time the magnetic field adds energy to the load (the 
rotor and flywheel) and the other half of the time it subtracts 
energy back from the load (the rotor and flywheel). 
Therefore, the total net energy output is zero in any such 
rotary process without additional energy input, To use a 
present day magnetic motor, continuous energy must be 
input into the motor to overcome drag and to power the 
motor and its load, 

Motors and generators presently in use, all use such 
conservative fields and therefore, have internal losses. 
Hence, it is necessary to continually input all of the energy 
that (he motor outputs to the load, plus more energy to cover 
losses inside the motor itself, EMIF motors are rated for 
efficiency and performance by how much energy “input” 
into the motor actually results in “output” energy to the load. 
Normally, the Coeficient of Perlormance (hereinafter, COP) 
rating is used as a measure of efficiency, The COP is the 
actual output energy going into the load and powering it, 
divided by the energy that must be input into the device with 
its motor/load combination, I£ there were zero internal losses 
in a motor, that “perfect” motor would have a COP equal to 
1.0. That is, all energy input into the motor would be output 
by the motor directly into the load, and none of the input 
energy would be lost or dissipated in the motor itself, 


In magnetic motor generators presently in use, however, 
due to friction and design flaws, there are always internal 
losses and inefficiencies. Some of the energy input into the 
motor is dissipated in these internal losses. As a 
consequence, the energy that gets to the load is always less 
than the input energy. So a standard motor operates with a 
COP of less than 1.0, which is expressed as COP<1.0, An 
inefficient motor may have a COP=0.4 or 0.45, while a 
specially designed, highly efficient motor may have a COP= 
0.85. 

The conservative field inside of a motor itself is divided 
into two phases. Producing a conservative field involves net 
symmetry between the “power out” phase from the magnel- 
ics to the rotor/flywheel and the “power back in” phase from 
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the rotor/lywheel back to the magnetics. That is, the two 
flows of energy (one from the magnetics into the rotor and 
flywheel, and one from the rotor and flywheel back to the 
magnetics) are identical in magnitude bul opposite in direc- 
tion. Each phase alone is said to be “asymmetrical”, that is, 
it either has: 1) a net energy flow out to the rotor/flywheel; 
or 2) a net energy flow back into the magnetics from the 
rotor/flywheel. In simplified terms, it is referred to as “power 
out” and “power back in” phases with respect to the motor 
magnetics. 

For the power-out phase, energy is derived from the EMF 
exisling between the stator pole and incoming rotor pole in 
an attraction mode. In this phase, the rotary motion (angular 
momentum and kinetic energy) of the rotor and flywheel is 
increased. In short, power is added to the rotor/flywheel (and 
thus to the load) from the fields between stator pole and rotor 
pole (the electromagnetic aspects of the system). 

For the “power back in” phase, energy must be fed back 
into the magnetics from the rotor and flywheel (and the load) 
to overcome the drag, forces existing between stator pole and 
outgoing rotor pole. In this phase, energy is returned back to 
the internal magnetic system from the rotary motion of the 
rotor and flywheel (the angular momentum, which is the 
rotational energyxtime). As is well known in physics, a 
rotor/flywheel’s angular momentum provides a convenient 
way to store energy with the spinning rotor/flywheel mass 
ucling as an energy reservoir, 

Most present day conventional magnetic motors use vari- 
ous methods for overcoming and partially reversing back 
EMP, Back EMF may be defined as the return pulse from the 
coil out of phase and is the result of regauging, which is the 
process of reversing the magnetics polarity, thal is, form 
North to South, etc. The back EMF is shorted out and the 
rotor is attracted back in, therefore eliminating drag. ‘This 
can be accomplished by pouring in more energy, which 
overpowers the back EMT, thereby producing a forward 
EME in that region, The energy required for this method is 
furnished by the operator. 

It is well known in the art that changing the vollage alone 
creates a back EMF and requires no work. This is because 
to change the potential energy does not require changing the 
form of that potential energy, but only its magnitude. Work 
is the changing of the form of energy. ‘Therefore, as long as 
the form of the potential energy is not changed, the magni- 
tude can be changed without having to perform work in the 
process. The motor of the present invention takes advantage 
of this permissible operation to create back EMF 
asymmetrically, and thereby change its own usable available 
potential energy. 

In an electric power system, the potential (voltage) is 
changed by inputting energy to do work on the internal 
charges of the generator or battery. This potential cnergy is 
expended within the generator (or battery) to force the 
internal charges apart, forming a source dipole. Then the 
external closed circuil system connected to that source 
dipole ineptly pumps the spent electrons in the ground line 
back through the back EMF of the source dipole, thereby 
scattering the charges and killing the dipole. This shuts off 
the energy flow from the source dipole to the external circuit. 
As a consequence of this conventional method, it is a 
requirement to input and replace additional energy to again 
restore the dipole. The circuits currently utilized in most 
electrical generators have been designed to keep on destroy- 
ing the energy flow by continually scattering all of the dipole 
charges and terminating the dipole. Therefore, it is necessary 
to keep on inputting energy to the generator to keep restoring 
its source dipole. 
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A search of prior art failed to reveal any monopole motor 
devices and methods that recycle available energy from back 
EMF to charge a battery or provide electrical energy for 
other uses as described in the present invention. However, 
the following prior art patents were reviewed: 

U.S. Pat. No. 4,055,789 to Lasater, Battery Operated 
Motor with Back EMF Charging. 

U.S. Pat. No. 2,279,690 to Z. T. Lindsey, Combination 
Motor Generator. 


SUMMARY OF THE INVENTION 


An aspect of the device and method of the present 
invention is a new monopole electromagnetic motor that 
captures back EMP energy. The captured back EMF energy 
maybe used to charge or store electrical energy in a recovery 
battery, The amount of energy recoverable, as expressed in 
watts, is dependent upon the contiguration, circuitry, switch- 
ing elements and the number and size of stators, rotors, 
magnets and coils that comprise the motor, 

The motor uses a small amount of energy from a primary 
battery to “trigger” a larger input of available energy by 
supplying back EMF, thus increasing the potential energy of 
the system. The system then utilizes this available potential 
energy to reduce or reverse the back EMF, thereby increas- 
ing the efficiency of the motor and, therefore, the COP, 

If the energy in phase 1 (the power-out phasc) is increased 
by additional available energy in the electromagnetics 
themselves, then the cnergy in phase | can be made greater 
than the energy in phase 2 (the power-back-in phase) with- 
out the operator furnishing the energy utilized. This pro- 
duces a non-conservative net field, Net power can then be 
taken) from the rotating stator and flywheel, because the 
available energy added into the stator and flywheel by the 
additional effects is transformed by the rotor/{lywheel into 
excess angular momentum and stored as such, Angular 
momentum is conserved at all times; but now some of the 
angular momentum added to the flywheel is evoked by 
additional effects in the electromagnetics rather than being 
furnished by the operator, 

‘That is, the motor deliberately creates a back EMF itself 
and its potential cnergy once at a time, thereby retaining 
each extra force for a period of time and applying it to 
increase the angular momentum and kinetic energy of the 
rotor and flywheel. Specifically, this back EMF energy with 
its net force is deliberately applied in the motor of the 
present invention to overcome and even reverse the conven- 
tional drag-back (the back EMI’), Hence less energy must be 
taken from the rotor and flywheel to overcome the reduced 


back EMF, and in the ideal case none is required since the 5 


back EMF has been overpowered and converted to forward 
EMF by the back EMF energy and force. In the motor, the 
conventional drag section of the magnetics becomes a 
forward-EMF section and now adds energy to the rotor/ 
flywheel instead of subtracting it. The important feature is 
that the operator only pays for the small amount of energy 
necessary to trigger the back EMF from the primary battery, 
and does not have to furnish the much larger back EMF 
energy itself, 

When the desired energy in phase 1 (the power out phase) 
is thus made greater than the undesired drag energy in phase 
2, then part of the output power normally dragged from the 
rotor and flywheel by the fields in phase 2 is not required. 
Hence, edditional power compared to the system (without 
the special back EMF mechanisms) is available from the 
rotor/flywheel. The rotor maintains additional angular 
momentum and kinetic energy, compared to a system, which 
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does not produce back EMF itself. Consequenily, the excess 
angular momentum retained by the rotor and flywheel can be 
utilized as additional shaft power to power an external load 
connected to the shaft. 

In the motor, several known processes and methods are 
utilized which allow the motor to operate periodically as an 
open dissipative system (receiving available excess energy 
from back EMF) far from thermodynamic cquilibrium, 
whereby, it produces and receives its excess energy from a 
known external source. 

A method is utilized to temporarily produce a much larger 
source of available external energy around an energized coil. 
Design features of this new motor provide a device and 
method that can immediately produce a second increase in 
that energy concurrently as the energy flow is reversed. 
Therefore, the motor is capable of producing, two asym- 
metrical back EMFs, one after the other, of the energy within 
a single coil, which dramatically increases the energy avail- 
able and causes that available excess energy to then enter the 
circuit impulsively, being collected and utilized. 

The motor utilizes this available excess back EMF energy 
to overcome and even reverse the drag EMF between stator 
pole and rotor pole, while furnishing only a small trigger 
pulse of energy from a primary battery necessary to control 
and activate the direction of the back EMF energy flow. 

By using a number of such dual asymmetrical self back 
EMFs for every revolution of the rotor, the rotor and 
flywheel collectively focus all the excess impulsive inputs 
into increased angular momentum (expressed as energyx 
lime), shalt torque, and shaft power. 

Further, some of the excess energy deliberately generated 
in the coil by the utilization of the dual process manifests in 
the form of excess electrical energy in the circuit and can be 
utilized to charge a recovery battery(s). The excess energy 
can also be used to power electrical loads or to power the 
rotor and flywheel, with the rotor/{lywheel also furnishing 
shaft horsepower for powering mechanical loads. 

‘The motor utilizes a means to furnish the relatively small 
amount of energy from a primary batlery to initiate the 
impulsive asymmetrical self back EMF actions. Then part of 
the available excess electrical power drawn off from back 
EMF created energy is utilized to charge a recovery battery 
with dramatically increased over-voltage pulses. 

Design features of this monopole motor utilize one mag- 
netic pole of each rotor and stator magnet. The number of 
impulsive self-back EMF in a single rotation of the rotor is 
doubled. Advanced designs can increase the number of 
self-back EMFSs in a single rotor rotation with the result that 
there is an increase in the number of impulses per rotation, 
which increase the power output of this new motor. 

The sharp voltage spike produced in the coil of this 
monopole motor by the rapidly collapsing field in the back 
EMF coil is connected to a recovery battery(s) in charge 
mode and to an external electrical load. The net result is that 
the coil asymmetrically creates back EME itself ina manner 
adding available energy and impulse to the circuit. The 
available energy collected in the coil is used to reverse the 
back-EMF phase of the stator-rotor fields to a forward EMF 
condition, impulsively adding acceleration anë angular 
momentum to the rotor and flywheel. The available back 
EMF energy collected in the coil is used to charge a battery. 
Loads can then be drawn off the battery. 

A device and method in which the monopole motor alters 
the reaction cross section of the coils in the circuit, which 
momentarily changes the reaction cross section of the coil in 
which it is invoked. ‘Thus, by this new motor using only a 
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small amount of current in the form of a triggering pulse, it 
is able to evoke and control the immediate change of the 
coil’s reaction cross section to this normally wasted energy- 
flow component. As a result, the motor captures and directs 
some of this usually wasted available environmental energy, 
collecting the available excess energy in the coil and then 
releasing it for use in the motor. By timing and switching, 
the innovative gate design in this new motor directs the 
available excess energy so that it overcomes and reverses the 
return EMF of the rotor-stator pole combination during what 
would normally be the back EMF and demonstrates the 
creation of the second back EMF of the system. Now instead 
of an “equal retardation” force being produced in the back 
EMF region, a forward EMF is produced that is additive to 
the rotor/{lywheel energy and not subtractive. In short, it 
further accelerates the rotor/flywheel. 

This results in a non-conservative magnetic field along the 
rotor's path. The line integral of the field around that path 
(i.c., the net work on the rotor/flywhcel to increase its energy 
and angular momentum) is not zero but a significant amount. 
Tence, the creation of an asymmetrical back EMF impulse 
magnetic motor: 1) takes its available excess cnergy from a 
known external source, the huge usually non-intereepted 
portion of the energy Now around the coil; 2) further 
increases the source dipolarity by this back EMF cnergy; and 
3) produces available excess energy flow directly from the 
source dipole’s increased broken symmetry in its fierce 
energy exchange with the local vacuum. 

By operating, as an open dissipative system not in ther- 
modynamic equilibrium with the active vacuum, the system 
can permissibly receive available energy from a known 
environmental source and then output this energy to a load. 
As an open dissipative system not in thermodynamic 
equilibrium, this new and unique monopole motor can tap in 


on back EMF to energize itself, loads and losses ° 


simultancously, fully complying with known laws of physics 
and thermodynamics, 


BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective side view of a monopole back EMF 
motor with a single stator and a single rotor. 
FIG. 2 is a perspective top view of a monopole back EME 
motor with a single stator and a single rotor. 
FIG, 3 is a block diagram demonstrating the circuitry for 
a monopole back EMF motor. 


DETAILED DESCRIPTION OF THE 
INVENTION 


An embodiment of the present invention is a device and 
method for a monopole back EMF electromagnetic motor. 
As described in the Summary of the Invention, this mono- 
pole motor conforms to all applicable clectrodynamic laws 
of physics and is in harmony with the law of the conserva- 
tion of energy, the laws of electromagnetism and other 
related natural laws of physics. 

The monopole back EMF electromagnetic motor com- 
prises a combination of elements and circuitry to capture 
available energy (back EMF) in a recovery element, such as 
a capacitor, from output coils. The available stored energy in 
the recovery element is used to charge a recovery battery. 

As a starting point and an arbitrary method in describing 
this device, the flow of electrical energy and mechanical 
forces will be tracked from the energy’s inception at the 
primary battery to its final storage in the recovery battery. 

FIG. 1 is a perspective side view of the monopole motor 
according to an embodiment of the invention. As shown in 
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FIG. 1, electrical energy from primary battery IL periodi- 
cally flows through power switch 12 and on to and through 
power-coil wiring 13a. In one embodiment, power switch 12 
is merely an On-Off mechanical switch and is not clectronic. 
However, the switch 12 may be a solid-state switching 
circuit, a magnetic Reed switch, a commutator, an optical 
switch, a Hall switch, or any other conventional transistor- 
ized or mechanical switch. Coil 13 is comprised of three 
windings: power-coil winding 13a, trigger-coil winding 13b, 
and recovery-coil winding 13c. However, the number of 
windings can be more or fewer than three, depending upon 
the size of the coil 13, size of the motor and the amount of 
available energy to be captured, stored and used, as mea- 
sured in watts. Electrical energy then periodically flows 
from power-coil winding 13a and through transistor 14. 
Trigger energy also periodically flows through variable 
potentiometer 15 and resistor 16. Clamping diode 17 clamps 
the reverse base-emitter voltage of transistor switch 14 at a 
safe reverse-bias level that does not damage the transistor 
14. Energy flows to stator 18a and pole piece 18b, an 
extension of stator 18a. Pole piece 18b is electrically mag- 
netized only when transistor switch 14 is on and maintains 
the same polarity as the rotor poles 19—here North pole— 
when electrically magnetized. The North rotor poles 19a, 
19b and 19c, which are attached to rotor 20, come in 
Momentary apposition with pole picce 18) creating a 
momentary monopole interface. The poles 19a,b,c, which 
are actually permanent magnets with their North poles 
facing outward from the rotor 20, maintain the same polarity 
when in momentary apposition with pole piece 18b, Rotor 
20 is attached to rotor shaft 21, which has drive pulley 22. 
Attached to rotor shalt 21 are rotor-shalt bearing blocks 31u 
and 31b, as seen in FIG, 2. As rotor 20 begins to rotate, the 
poles 19a,b,¢ respectively comes in apposition with mag- 
netized pole piece 18b in a momentary monopole interface 
with energy flowing through diode bridge rectifier 23 and 
capacitor 24. ‘he number of capacitors may be of a wide 
range, depending upon the amount of energy to be tempo- 
rarily stored before being expelled or flash charged into 
recovery battery 29, liming belt 25 connects drive pulley 22 
on timing shaft 21 to timing wheel 26, Attached to timing 
wheel 26 is contact rotor 27, a copper insulated switch that 
upon rotation, comes in contact with brushes on mechanical 
switch 28, The means for counting the number of rotor 
revolutions may be a timing gear or a timing belt. Finally, 
the available energy derived from the back EMF that is 
stored in capacitor 24 is then discharged and stored in 
recovery battery 29, 

FIG. 2 is a mechanical perspective top view of the 
monopole motor of the instant invention without electrical 
circuitry. Stator 18a consists of coil 13, which is comprised 
of three separate coil windings: power-coil winding 13a, 
trigger-coil winding 13b and recovery-coil winding 13c. 
Pole piece 18b is at the end of stator 18a, As rotor 20, which 
is attached to rotor shaft 21, rotates, each pole 19 respec- 
tively comes in a momentary monopole interface with pole 
piece 18b. The polarity of pole piece 18b is constant when 
electrically magnetized. Rotor shaft 21 has rotor shaft bear- 
ing blocks 314,b attached to it for stabilization of rotor shaft 
21. Attached to rotor shaft 21 is drive pulley 22 with timing 
belt 25 engaged onto it, Another means for timing may be a 
timing gear. Timing helt 25 engages timing wheel 26 al its 
other end. Timing wheel 26 is attached to timing shaft 30. 
Shaft 30 is stabilized with timing shaft bearing blocks 32a,b. 
At one end of timing shafi 30 is contact rotor 27 with brush 
28a, which, upon rotation of timing shaft 26, comes into 
momentary contact with brushes 286,c. 
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FIG. 3 is a block diagram detailing the circuitry of the 
monopole motor. Block 40 represents primary battery 11 
with energy flowing to coil block 41, which represents coil 
windings 13a,b,¢. From coil block 41 energy flows into three 
directions: to trigger-circuit block 42, transistor-circuit 
block 43, and rectifier-circuit block 44. Energy Hows from 
rectifier-block 44 to storage-capacitor block 45 with energy 
flowing from block 45 to both recovery-batiery block 46 and 
rotor-switch block 47. 

Referring to FIG. 1, the operation of the motor is 
described according to an embodiment of the invention. For 
purpose of explanation, assume that the rotor 20 is initially 
not moving, and one of the poles 19 is in the three o'clock 
position. 

First, one closes the switch 12, But because the transistor 
14 is off, no current flows through the winding 13a, 

Next, one starts the motor by rotating the rotor 20, for 
example in a clockwise rotation. One may rotate the rotor by 
hand, or with a conventional motor-starting device or circuit 
(not shown), 

As the rotor 20 rotates, the pole 19 rotates from the three 
o'clock position toward the pole piece 18b and generates a 
magnetic flux in the windings 13a—13c. More specifically, 
the stator 18a and the pole piece 18) include a ferromagnetic 
material such as iron. Therefore, as the pole 19 rotates nearer 
to the pole piece 18b, il magnetizes the pole piece 18b to a 
polarity—here South—that is opposite to the polarity of the 
pole 19—here North. This magnetization of the pole piece 
18h generates a magnetic flux in the windings 13a—13c. 
Furthermore, this magnetization also causes a magnetic 
attraction between the pole 19 and the pole piece 18b. This 
attraction pulls the pole 19 toward the pole piece 18b, and 
thus reinforces the rotation of the rotor 20. 

The magnetic flux in the windings 13a-13c generates 


o 


respective voltages across the windings. More specifically, ` 


as the pole 19 rotates toward the pole piece 18b, the 
magnetization of the stator 18a and the pole picce 18b, and 
thus the flux in the windings 13a—13c, increase. This 
increasing flux generates respective voltages across the 
windings 13a—13c such that the dotted (top) end of cach 
winding is more positive than the opposite end, These 
voltages are proportional to the rate at which the flux is 
increasing, and thus are proportional to the velocity of the 
pole 19. 

At some point, the voltage across the winding 13b 
becomes high enough to turn on the transistor 14c. This 
turn-on, i.e., trigger, voltage depends on the combined serial 
resistance of the potentiometer 15 and the resistor 16. The 


higher this combined resistance, the higher the trigger ; 


voltage, and vice-versa. Therefore, one can set the level of 
the trigger voltage by adjusting the potentiometer 15, 

In addition, depending on the level of voltage across the 
capacitor 24, the voltage across the winding 13c may be high 
enough lo cause an energy recovery current to flow through 
the winding 13c, the rectifier 23, and the capacitor 24. Thus, 
when the recovery current flows, the winding 13¢ is con- 
verting magnetic energy from the rotating pole 19 into 
electrical energy, which is stored in the capacitor 24. 

Once turned on, the transistor 14 generates an opposing 
magnetic flux in the windings 13a—I3c. More specifically, 
the transistor 14 draws a current from the battery 11, through 
the switch 12 and the winding 13d. This current increases 
and generates an increasing magnetic flux that opposes the 
flux generated by the rotating pole 19. 

When the opposing, magnetic flux exceeds the flux gen- 
crated by the rotating pole 19, the opposing flux reinforces 
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the rotation of the rotor 20. Specifically, when the opposing 
flux—which is generated by the increasing current through 
ihe winding 13a—exceeds the flux generated by the pole 19, 
ihe magnetization of the pole piece 18 inverts to North pole. 
Therefore, the reyerse-magnetic pole piece 18 repels the 
pole 19, and thus imparts a rotating force to the rotor 20. The 
pole piece 18 rotates the rotor 20 with maximum efficiency 
if the pole-piece magnetization inverts to North when the 
center of the pole 19 is aligned with the center of the pole 
piece. One typically adjusts the potentiometer 15 to set the 
trigger voltage of the transistor 14 at a level thal attains or 
approximates this maximum efficiency. 

The transistor 14 then turns off before the opposing flux 
can work against the rotation of the rotor 20. Specifically, if 
the pole piece 18 remains magnetized to North pole, it will 
repel the next pole 19 in a direction—counterclockwise in 
this example—opposite to the rotational direction of the 
rotor 20. Therefore, the motor turns the transistor 14, and 
thus demagnetizes the pole piece 18, before this undesirable 
repulsion occurs. More specifically, when the opposing flux 
exceeds the flux generated by the pole 19, the voltage across 
the winding 13b reverses polarity such that the dotted end is 
less positive than the opposite end. The voltage across the 
winding 13b decreases as the opposing flux increases. At 
some point, the voltage at the base of the transistor decreases 
to a level that turns off the transistor 14. This turr-off point 
depends on the combined resistance of the potentiometer 15 
and resistor 16 and the capacitance (not shown) at the 
transistor base, Therefore, one can adjust the potentiometer 
15 or use other conventional techniques to adjust the timing 
of this turn-off point. 

The rectifier 23 and capacitor 24 recapture the energy that 
is released by the magnetic fiecld—and that would otherwise 
be losi—when the transistor 14 turns off. Specifically, turn- 
ing off the transistor 14 abruptly cuts off the current that 
flows through the winding 13a. This generates voltage 
spikes across the windings 13a—13c where the dotted ends 
are less positive than the respective opposite ends. These 
voltage spikes represent the energy released as the current- 
induced magnetization of the stator 18a and the pole piece 
18b collapses, and may have a magnitude of severe] hundred 
volts. But as the voltage spike across the winding 13c 
increases above the sum of the two diode drops of the 
rectificr 23, it causes an cnergy-recovery current to flow 
through the rectifier 23 and the voltage across the capacitor 
24 charge the capacitor 24. Thus, a significant portion of the 
energy released upon collapse of the current-induced mag- 
netic field is recaptured and stored as a voltage in the 
capacitor 24. In addition, the diode 17 prevents damage to 
the transistor 14 by clamping the reverse base-emitter volt- 
age caused by the voltage spike across the winding 13b. 

The recaptured energy can be used in a number of ways. 
For example, the energy can be used to charge a battery 29. 
In one embodiment, the timing wheel 26 makes two revo- 
lutions for each revolution of the rotor 20. The contact rotor 
27 closes a switch 28, and thus dumps the charge on the 
capacitor 24 into the battery 29, once each revolution of the 
wheel 26. Other energy-recapture devices and techniques 
can be used as well. 

One can stop the rotor 20 by braking it or by opening the 
switch 12. 

Other embodiments of the monopole motor are contem- 
plated. For example, instead of remaining closed for the 
entire operation of the motor, the switch 12 may be a 
conventional optical switch or a Hall switch that opens and 
closes automatically at the appropriate times. To increase the 
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power of the motor, one can increase the number of stators 
18a and pole pieces 18b, the number of poles 19, or both. 
Furthermore, one can magnetize the stator 18a and pole 
piece 18b during the attraction of the pole 19 instead of or 
in addition to magnetizing the stator and pole picce during 
the repulsion of the pole 19. Moreover, the stator 18a may 
be omitted such that the coil 13 has an air coil, or the stator 
18a and the pole piece 18b may compose a permanent 
magnet. In addition, although the transistor 14 is described 
as being a bipolar transistor, it may be a MOS transistor. 
Furthermore, the recaptured energy may be used to recharge 
the battery 11, In addition, although described as rotating in 
a clockwise direction, the rotor 20 can rotate in a counter- 
clockwise direction. Moreover, although described as 
attracting a rotor pole 19 when no current flows through 
winding 13a and repelling the pole 19 when a current flows 
through winding 13a, the pole piece 18b may be constructed 
so that it attracts the pole 19 when a current flows through 
winding 13a and repels the pole 19 when no current flows 
through winding 13a. 

In multiple stator/rotor systems, cach individual stator 
may be energized one al a time or all of the stators may be 
energized simultaneously. Any number of stators and rotors 
may be incorporated into the design of such multiple stator/ 
rotor monopole motor combinations. However, while there 


may be several stators per rotor, there can only be one rotor > 


for a single stator. The number of stators and rotors that 
would comprise a particular motor is dependent upon the 
amount of power required in the form of watts. Any number 
of magnets, used in a monopole fashion, may comprise a 


single rotor. The number of magnets incorporated into a 


particuler rotor is dependent upon the size of the rotor and 
power required of the motor. The desired size and horse 
power of the motor determines whether the stators will be in 
paralle] or fired sequentially. Energy is made accessible 


through the capturing of available energy from the back , 


EMI’ as a result of the unique circuitry and timing of the 
monopole motor, Individual motors may be connected in 
sequence with cach motor having various combinations of 
stators and rotors or in parallel, Each rotor may have any 
number of rotor magnets, all arranged without change of 
polarity. The number of stators for an individual motor may 
also be of a wide range. 

One feature that distinguishes this motor {rom all others 
in the art is the use of monopole magnets in momentary 
apposition with the pole piece of the stator maintaining the 
same polarity when magnetized, In this particular 
embodiment, there are three magnets and one pole picce, 
said pole piece an extension of a permanent-magnet stator. 
Finally, although the invention has been described with 
reference of particular means, materials and embodiments, it 
is to be understood that the invention is not limited to the 
particulars disclosed and extends to all equivalents within 
the scope of the claims. 

What is claimed is: 

1, A back EMF monopole motor utilizing a rotor wherein 
the magnets of said rotor maintain a polarity when in 
apposition with a stator pole piece having the polarity, said 
motor to capture available back EMF energy for charging 
and storage in a recovery device, the motor comprising; 

a. a means for producing initial energy; 

b. a means for capturing energy in the form of back EMF, 
said hack RMP energy available as the result of a 
collapsing field in a coil, said coil comprised of mul- 
tiple windings with said pole piece at one end of said 
stator of said coil, said pole piece having said polarity 
when magnetized and in apposition to said magnets of 
said rotor; 
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c. a means for rectifying said back EMF energy, said 
means comprising a voltage bridge for transferring said 
energy to a capacitor for storage; 

d. a means for discharging said stored voltage across a 
recovery battery; and 

e. a means for counting the revolutions on said rotor. 

2. The back EMF monopole motor of claim 1, wherein the 
means for producing the initial energy comprises a battery. 

3. The back EMF monopole motor of claim 1, wherein 
said means for counting the revolutions on said rotor com- 
prises a liming gear. 

4. The back EMF monopole motor of claim 1, wherein 
said means for counting the revolutions on said rotor com- 
prises a timing belt. 

5. The back EMF monopole motor of claim 1, wherein 
said means for discharging collected energy comprises a 
rotating switching commutator, said commutator switch 
discharging said energy into a recovery battery, said com- 
mutator switch having the same polarity as said recovery 
battery. 

6. A back EMF monopole motor utilizing a roter wherein 
the magnets of said rotor maintain a polarity when in 
apposition with a magnetized stator pole piece having the 
polarity, said motor to capture available back EMP energy 
for charging and storage in a recovery device, the motor 
comprising: 

a, a means for producing initial energy, said means a 
primary input battery and a means for switching the 
battery, said means for switching either a solid-state 
switching circuitry, a magnetic Reed switch, a 
commutator, an optical switch, or a Hall switch; 

b. a means for capturing energy in the form of back EMF, 
said back EMF energy available as the result of a 
collapsing field in a coil, said coil comprised of mul- 
liple windings, and said pole piece at one end of said 
stator of said coil, said pole picce maintaining said 
polarity when magnetized and in appositicn to said 
magnets of said rotor; 

c. a means for rectifying said back EMF energy, said 
means comprising a voltage bridge for transferring said 
energy lo a capacitor for storage; 

a means for discharging said stored voltage across a 

recovery battery, said means a rotating contact rotor 

switch; 

c. a means for counting the revolutions on said rotor, said 

means a timing gear or timing belt; 

f. a means for switching said rotating contact rotor switch, 
said means comprising a rotating switching commuta- 
tor, 

7. A back EMF monopole motor utilizing a rotor wherein 
the magnets of said rotor maintain a polarity when in 
apposition with a stator pole picce magnetized to have the 
polarity, said motor to capture available back EMF energy 
for charging and storage in a recovery device such as a 
battery, the motor comprising: 

a. an initial energy input produced by a device such as a 

battery; 

b. said back EMF energy captured and available as the 
result of a collapsing field in a coil, said coil comprised 
of multiple windings with said pole piece having the 
polarity when magnetized and in apposition to said 
magnets of said rotor; 

. said back EMF energy transferred by said rotor con- 
taining said magnets, which maintain the polarity and 
in momentary apposition with said magnetized stator 
pole piece having said polarity; 


d. 
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said back EMF energy rectified using a voltage bridge 
transferring said energy to a capacitor for storage; 

c. said voltage discharged across a recovery device such 
as « battery for storage by means of a rotating contact 
rotor switch, 

f. a timing belt or timing gear used to count the revolu- 
lions on said rotor; and 

g. a rotating switching commutator to control said rotating 
contact rotor switch. 

8. A method of producing a back EMF monopole motor 
utilizing a rotor wherein magnets of said rotor retain a 
polarity when in apposition with a pole piece of a stator, said 
motor to capture available back EMF energy for charging 
and storage in a recovery battery, comprising, the steps of: 

a. producing initial energy; 

b. switching a voltage to drive a motor; 


pany 
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c. capturing said energy in the form of back EMF, said 
back EMF energy available as the result of a collapsing 
field in a coil, said coil comprised of multiple windings 
and said pole piece at one end of said stator of said coil, 
said pole piece maintaining the polarity when magne- 
tized and in apposition to said magnets of said rotor; 

d. recovering said back EMF energy in a storage device. 

9. The method of claim 8, wherein the back EMF energy 

1g is rectified by using a bridge transferring said energy to a 
capacitor for storage. 

10. The method of claim 8, wherein voltage is discharged 
across a recovery battery using a rotating contact rotor 
switch, said switch having the same polarity as said recovery 

15 battery. 
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(57) ABSTRACT 


A two-phase solid-state battery charger can receive input 
energy from a variety of sources including AC current, a 
battery, a DC generator, a DC-to-DC inverter, solar cells or 
any other compatible source of input energy. Phase | is the 
charge phase and phase I the discharge phase wherein a 
signal or current passes through a dual timing switch that 
controls independently two channels dividing the two 
phases. ‘The dual timing switch is controlled by a logic chip 
or pulse width modulator. A potential charge is allowed to 
build up in a capacitor bank, the capacitor bank is then 
disconnected from the energy input source and then pulse 
charged at high voltage into the battery to receive the charge. 
The momentary disconnection of the capacitor from the 
input energy source allows for a free-floating potential 
charge in the capacitor, Once the capacitor has completed 
discharging the potential charge into the battery, the capaci- 
tor disconnects from the battery and re-connects to the 
energy source thus completing the two-phase cycle. 


25 Claims, 6 Drawing Sheets 
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1 
DEVICE AND METHOD FOR PULSE 
CHARGING A BATTERY AND FOR DRIVING 
OTHER DEVICES WITH A PULSE 


TECHNICAL. FIELD 


The invention relates generally to a battery pulse charger 
using, a solid-state device and method wherein the current 
going to the battery is not constant. The signal or current is 
momentarily switch-interrupted as it flows through either the 
first channel, the charge phase, or the second channel, the 
discharge phase. This two-phase cycle alternates the signal 
in the two channels thereby allowing a potential charge in a 
capacitor to disconnect from its power source an instant 
before the capacitor discharges its stored potential energy 
into a battery for receiving the capacitor’s stored energy. The 
capacitor then disconnects from the battery and re-connects 
to the power source upon completion of the discharge phase, 
thereby completing charge-discharge cycle. The battery 
pulse charger can also drive devices, such as a motor and a 
heating element, with pulses. 


BACKGROUND AND PRIOR ART 


Present day battery chargers use a constant charge current 
in their operation with no momentary disconnection of the 
signal or current as it flows either: 1) from a primary energy 
source to the charger; or 2) from the charger itself into a 
battery for receiving the charge. Some chargers are regulated 
to a constant current by any of several methods, while others 
are constant and are not regulated, There are no battery 


chargers currently in the art or available wherein there is a 3 


momentary signal or current disconnection between the 
primary energy source and the charger capacitors an instant 
before the capacitors discharge the stored potential energy 
into a battery receiving the pulse charge. Nor are there any 


chargers in the art that disconnect the charger from the 3° 


battery receiving the charge when the charger capacitors 
reccive energy from the primary source, ‘The momentary 
current interruption allows the battery a short “rest period” 
and requires less energy from the primary energy source 
while putting more energy into the battery receiving the 
charge while requiring a shorter period of time. 
SUMMARY OF THE INVENTION 
One aspect of the invention relates to a solid-state device 
and method for creating a pulse current to pulse charge a 
battery or a bank of batteries in which a new and unique 
method is used to increase and preserve for a longer period 
of time the energy stored in the battery as compared to 
constant-current battery chargers. The device uses a timed 


pulse to create a waveform in a DC pulse to be discharged : 


into the battery receiving the charge. 

One embodiment of the Invention uses a means for dual 
switchicg such as a pulse width modulator (PWM), for 
example, a logic chip SG3524N PWM, and a means for 
optical coupling to a bank of high-energy capacitors to store 
a timed initial pulse charge. This is the charge phase, or 
phase I. The charged capacitor bank then discharges the 
stored high energy into the battery receiving the charge in 
timed pulses. Just prior to discharging the stored energy into 
the battery, the capacitor bank is momentarily disconnected 
from the power source, thus completing the charge phase, 
and thereby leaving, the capacitor hank as a free-floating 
potential charge disconnected from the primary energy 
source to then be discharged into the battery. The transfer of 
energy from the capacitor bank to the battery completes the 
discharge phase, or phase II. The two-phase cycle now 
repeats itself. 
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This embodiment of the battery pulse charger works by 
transferring energy from a source, such as an AC source, to 
an unfiltered DC source of high voltage to be siored in a 
capacitor or a capacitor bank. A switching regulator is set to 
a timed pulse, for cxample, a one sccond pulsc that is 180 
degrees out of phase for each set of switching functions. The 
first function is to build the charge in the capacitor hank from 
the primary energy source; the second Lunction is to discon- 
nect the power source [rom the capacitor bank; the third 
function is to discharge the stored high voltage to the battery 
with a high voltage spike in a timed pulse, for example, a one 
second pulse; and the fourth function is to re-connect the 
capacitor bank to the primary cnergy source. The device 
operates through a two-channel on/olf switching mechanism 
or a gauging/re-gauging function wherein the charger is 
disconnected from ils primary energy source an instant 
before the pulse charger discharges the high-energy pulse 
into the battery to be charged. As the primary charging 
switch closes, the secondary discharging switch opens, and 
visa-versa in timed pulses to complete the two phase cycle. 

The means for a power supply is varied with several 
options available as the primary energy source. For example, 
primary input energy may come from an AC source con- 
nected into the proper voltage (transformer); from an AC 
generator; from a primary input battery; from solar cells; 
from a DC-to-DC inverter; or from any other adaptable 
source of energy. If a transformer means is the source of 
primary input energy, it can be a standard rectifying trans- 
former used in power supply applications or any other 
transformer means applicable to the desired function. Por 
example, it can be a 120-volt to 45-valt AC step-down 
transformer, and the rectifier can be a full-wave bridge of 
200 volts at 20 amps, which is unfiltered when connected to 
the output of the transformer. The positive output terminal of 
the bridge rectifier is connected to the drains of the parallel 
ficld-effect transistors, and the negative terminal is con- 
nected to the capacitor bank negative. 

The Field Effect Transistor (FET) switches can be IRI 260 
FETs, or any other FET means to accomplish this function. 
All are in parallel to achieve the proper current of the pulses, 
Each FET may be connected through a 7-watt, 0,05-ohm 
resistor with a common bus connection at the source, All the 
PET gates may be connected through a 240-ohm resistor to 
a common bus. There also may be a 2 K-ohm resistor 
between the gates and the drain bus. 

A transistor means, for example an MJE15024 transistor, 
as a driver for the gates, drives the bus and in turn, an optical 
coupler drives the driver transistor through the first channel. 
A first charging switch is used to charge the capacitor bank, 
which acts as a DC potential source to the battery, The 
capacitor bank is then disconnected from the power rectilier 
circuit, The pulse battery charger is then transferred to a 
second field effect switch through the second channel for the 
discharge phase. The discharge phase is driven by a 
transistor, the transistor driven by an optical coupler, With a 
second or discharge switch on, the capacitor bank potential 
charge is discharged into the battery to receive the charge. 
‘The battery receiving the charge is then disconnected from 
the pulse charger capacitor bank to repeat the cycle. The 
pulse charger may have any suitable source of input power 
including: 1) solar panels to raise the voltage to the capacitor 
bank; 2) a wind generator; 3) a DC-to-DC inverter; 4) an 
alternator; 5) an AC motor generator; 6) a static source such 
as a high voltage spark; and 7) other devices thal can raise 
the potential of the capacitor bank. 

In another embodiment of the invention, one can use the 
pulse charger to drive a device such as a motor or heating 
element with pulses of energy. 


US 6,677,730 B2 


3 
BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a schematic drawing of a solid-state pulse 
charger according to an embodiment of the invention. 

FIG, 2 is a schematic drawing of a conventional DC-to 
DC converter that can be used to provide power to the pulse 
charger of FIG. 1 according to an embodiment of the 
invention. 

FIG. 3 is a schematic drawing of a conventional AC 
power supply that can be used to provide power to the pulse 
charger of FIG. 1 according to an embodiment of the 
invention. 

FIGS, 4A-D are schematic drawings of other conven- 
tional power supplies that can be used to provide power to 
the pulse charger of FIG. 1 according to an embodiment of 
the invention, 

FIG. 5 is a block diagram of the solid-state pulse charger 
of PIG. 1 according to an embodiment of the invention. 

FIG. 6 is a diagram of a DC motor that the pulse charger 
of FIG, 1 can drive according to an embodiment of the 
invention. 

FIG. 7 is a diagram of a heating element that the pulse 
charger of FIG. 1 can drive according to an embodiment of 
the invention. 


DETAILED DESCRIPTION OF THE 
INVENTION 


An embodiment of the present invention is a device and 


method for a solid-state pulse charger that uses a stored , 


potential charge in a capacitor bank. The solid-state pulse 
charger comprises a combination of elements and circuitry 
to capture and store available energy into a capacitor bank. 
The stored energy in the capacitors is then pulse charged into 


the battery to be charged. In one version of this embodiment, 


there is a first momentary disconnection between the charger 
and the battery receiving the charge during the charge phase 
of the cycle, and a second momentary disconnection 
between the charger and the input energy source during the 
discharge phase of the cycle. 

As a starting, point and an arbitrary method in describing 
this device and method, the flow of an electrical signal or 
current will be tracked from the primary input energy to final 
storage in the battery receiving the pulse charge. 

FIG. 1 is a schematic drawing of the solid-state pulse 
charger according to an embodiment of the invention. As 
shown in FIG, 1, the primary input energy source to the 
pulse charger is a power supply U1, examples of which are 
shown in FIGS. 2, 3, 4A-4D. A 12-volt battery, as a low 


voltage energy source 12, drives a dual switching means of § 


control such as a logic chip or a pulse width modulator 
(PWM) 13. Alternatively, the voltage from the power supply 
11 may be converted to a voltage suitable to power the PWM 
13. The PWM 13 may be an $G3524N logic chip, and 
functions as an oscillator or timer to drive a 2-channel output 
with “on/off” switches that are connected when on to either 
a first optical isolator 14, or in the alternative, to a second 
optical isolator 15. The first and second optical isolators 14 
and 15 may be H11D3 optical isolators, When the logic chip 
13 is connected to a first channel, it is disconnected from a 
second channel, thus resulting in two phases of signal 
direction; phase I, a charge phase, and phase II, a discharge 
phase. When the logic chip 13 is switched to the charge 
phase, the signal flows to the first optical isolator 14. From 
the optical isolator 14, the signal continues its flow through 
a first NPN power transistor 16 that activates an N-channel 
MOSFET 18a and an N-channel MOSFET 18b. Current 
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flowing through the MOSFETs 18a and 18b builds up a 
voltage across a capacitor bank 20, thereby completing the 
charge phase of the switching activity. The discharge phase 
begins when the logic chip 13 is switched to the second 
channel, with current flowing to the second optical isolator 
15 and then through a second NPN power transistor 17, 
which activates an N-channel MOSFET 19a and an 
N-channel MOSFET 19b. After the logic chip 13 closes the 
first channel and opens the second channel, the potential 
charge in the capacitor bank 20 is free floating between the 
power supply 11, from which the capacitor bank 20 is now 
disconnected, and then connected to a battery 22 to receive 
the charge. It is at this point in time that the potential charge 
in the capacitor bank 20 is discharged through a high-energy 
pulse into the battery 22 or, a bank (not shown) of batteries, 
The discharge phase is completed once the battery 22 
receives the charge, The logic chip 13 then switches the 
second channel closed and opens the first channel thus 
completing the charge-discharge cycle. The cycle is repeti- 
live with the logic chip 13 controlling the signal direction 
into either channel one to the capacitor bank, or to channel 
two to the battery 22 from the capacitor bank. The battery 22 
is given a momentary rest period without a continuous 
current during the charge phase, 

‘The component values for the described embodiment are 
as follows. The resistors 24, 26, . . . 44b have the following 
respective values: 4.7KQ, 4.7KQ, 47KQ, 3302, 3309, 
IKO, 472, 4782, 0.0592(7 W), 0.0502(7W), 2K 2, 4722, 472, 
0,05Q2(7 W), and 0.05Q(7W), The potentiometer 46 is 
LOKQ, the capacitor 48 is 22 wl’, and the total capacitance of 
the capacitor bank 20 is 0.132F. The voltage of the battery 
22 is between 12-24 V, and the voltage of the power supply 
LL is 24—50 V such that the supply voltage is approximately 
12-15 V higher than the battery voltage. 


Other embodiments of the pulse charger are contem- 
plated. For example, the bipolar transistors 16 and 17 may 
be replaced with field-effect transistors, and the transistors 
18a, 18b, 19a, and 19b may be replaced with bipolar or 
insulated-gate bipolar (IGBT) transistors, Furthermore, one 
can change the component values to change the cycle time, 
the peak pulse voltage, the amount of charge that the 
capacitor bank 20 delivers to the battery 22, etc. In addition, 
the pulse charger can have one or more than two transistors 
18a and 18), and one or more than two transistors 19a and 
19b. 

Still referring to FIG, 1, the operation of the above- 
discussed embodiment of the pulse charger is discussed. 

To begin the first phase of the cycle during which the 
capacitor bank 20 is charged, the logic circuit 13 deactivates 
the isolator 15 and activates the isolator 14. Typically, the 
circuit 13 is configured to deactivate the isolator 15 before 
or at the same time that it activates the isolator 14, although 
the circuit 13 may be configured to deactivate the isolator 15 
after it activates the isolator 14, 

Next, the activated isolator 14 generates a base current 
thal activates the transistor 16, which in turn generates a 
current that activates the transistors 184 and 18b. 

The activated transistors 18« and 18b charge the capaci- 
tors in the bank 20 to a charge voltage equal or approxi- 
mately equal to the voltage of the power supply 14 less the 
lowest threshold voltage of the transistors 182 and 18b. To 
begin the second phase of the cycle during which the 
capacitor bank 20 pulse charges the battery 22, the logic 
circuit 13 deactivates the isolator 14 and activates the 
isolator 15. Typically, the circuit 13 is configured to deac- 
tivate the isolator 14 before or at the same time that it 
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activates the isolator 15, although the circuit 13 may be 
configured to deactivate the isolator 14 after it activates the 
isolator 15. 


Next, the activated isolator 15 generates a base current 


that activates the transistor 17, which in tum generates a < 


current that activates the transistors 194 and 19b. 

The activated transistors 19a and 19b discharge the 
capacitors in the bank 20 into the battery 22 until the voltage 
across the bank 20 is or is approximately equal to the voltage 
across the battery 22 plus the lowest threshold voltage of the 
transistors 194 and 19b. Alternatively, the circuit 13 can 
deactivate the isolator 15 at a time before the bank 20 
reaches this level of discharge. Because the resistances of 
the transistors 19@ and 19, the resistors 44a and 44b, and 
the battery 22 are relatively low, the capacitors in the bank 
20 discharge rather rapidly, thus delivering a pulse of current 
to charge the battery 22. For example, where the pulse 
charger includes components having the values listed above, 
the bank 20 delivers a pulse of current having a duration of 
or approximately of 100 ms and a peak of or approximately 
of 250 A, 

FIG. 2 is a schematic drawing of a conventional DC-to- 
DC converter 30 that can be used as the power supply 1 of 
FIG, 1 according to an embodiment of the invention. A 
DC-to-DC converter converts a low DC voltage to a higher 
DC voltage or vice-versa, Therefore, such a converter can 
convert a low voltage into a higher voltage that the pulse 
charger of FIG. 1 can use to charge the capacitor bank 20 
(FIG. 1), More specifically, the converter 30 reccives energy 


from a source 31 such as a 12-volt battery. An optical ` 


isolator sensor 33 controls an NPN power transistor 31, 
which provides a current fo a primary coil 36 of a power 
transformer 32, A logic chip or pulse width modulator 
(PWM) 34 alternately switches on and off an IRF260 first 


N-channel MOSFET 35a and an IRF260 second N-channel ~ 


MOFSET 35b such that when the MOSFET 35a is on the 
MOSFET 356 is off and vice-versa. Consequently, the 
switching MOSFETS 35a and 35b drive respective sections 
of the primary coil 36 to generate an output voltage across 
a secondary coil 38, A full-wave bridge rectifier 39 rectifies 
the voltage across the secondary coil 38, and this rectified 
voltage is provided to the pulse charger of FIG. 1. 
Furthermore, the secondary coil 38 can be tapped to provide 
a lower voltage for the PWM 13 of FIG. 1 such that the 
DC-to-DC converter 30 can be used as both the power 
supply 11 and the low-voltage supply 12 of FIG. 1, 

FIG, 3 is a schematic drawing of an AC power supply 40 
that can be used as both the power supply LI and the power 


supply 12 of FIG. 1 according to an embodiment of the ; 


bs 


0 


invention. The power input 42 to the supply 40 is 120 VAC. ` 


A first transformer 44 and full-wave rectifier 46 compose the 
supply 11, and a second transformer 48, full-wave rectifier 
50, and voltage regulator 52 compose the supply 12. 

FIGS, 4A-D are schematic drawings of various conven- 
tional primary energy input sources that can be used as the 
supply 11 and/or the supply 12 of FIG. 1 according to an 
embodiment of the invention. FIG. 4A is a schematic 
drawing of serially coupled batteries; FIG. 4B is a schematic 
drawing of serially coupled solar cells; FIG. 4C is a sche- 
matic drawing of an AC generator; and FIG. 4D is a 
schematic drawing of a DC generator. 

FIG, 5 is a block diagram of the solid-state pulse charger 
of FIG. 1 according to an embodiment of the invention. 
Block A is the power supply 11, which can be any suitable 
power supply such as those shown in FIGS. 2, 3, 4A-4D. 
Biock R is the power supply 12, which can be any suitable 


VV W VWV UCULMHOSsS CULL 


D 
on 


6 


power supply such as a 12 VDC supply or the supply shown 
in FIG. 3. Block C is the PWM 13 and its peripheral 
components. Block D is the charge switch that includes the 
first optical isolator chip 14, the first NPN power transistor 
16, the first set of two N-channel MOSFETs 18a and 18b, 
and their peripheral resistors. Block E is the capacitor bank 
20. Block F is the discharge switch that includes the second 
optical isolator chip 15, the second NPN power transistor 17, 
the second set of two N-channel MOSFETs 19a and 19b, 
and their peripheral resistors. Block G is the battery 22 that 
is being pulse charged, 


Aunique feature that distinguishes one embodiment of the 
above-described pulse charger from conventional chargers is 
the method charging the battery with pulses of current 
instead of with a continuous current. Consequently, the 
battery is given a reset period between pulses. 


FIG. 6 is a diagram of a DC motor 60 that the pulse 
charger of FIG, 1 can drive according to an embadiment of 
the invention. Specifically, one can connect the motor 60 in 
place of the battery 22 (FIG. 1) such that the pulse charger 
drives the motor with pulses of current. Although one need 
not modify the pulse charger to drive the motor 60, one can 
modify the pulse charger to make it more efficient for 
driving the motor. For example, one can modify the values 
of the resistors peripheral to the PWM 13 (FIG. 1) to vary 
the width and peak of the drive pulses from the capacitor 
bank 20 (PIG. 1). 


FIG. 7 is a diagram of a heating clement 70, such as a 
dryer- or water-heating clement, that the pulse charger of 
FIG. 1 can drive according to an embodiment of the inven- 
tion. Specifically, one can connect the heating clement 70 in 
place of the battery 22 (FIG. 1) such that the pulse charger 
drives the clement with pulses of current. Although one need 
not modify the pulse charger to drive the element 70, one can 
modify the pulse charger to make it more efficient for 
driving the clement. For example, one can modify the values 
of the resistors peripheral to the PWM 13 (FIG. 1) to vary 
the width and peak of the drive pulses from the capacitor 
bank 20 (FIG, 1). 


In the embodiments discussed above, specific electronic 
elements and components are used, However, it is known 
that a variety of available transistors, resistors, capacitors, 
transformers, liming components, optical isolators, pulse 
width modulators, MOSFETs, and other electronic compo- 
nents may be used in a varicty of combinations to achieve an 
equivalent result. Finally, although the invention has been 
described with reference of particular means, materials and 
embodiments, il is to be understood that the invention is not 
limited to the particulars disclosed and extends to all equiva- 
lenis within the scope of the claims. 


What is claimed is: 

1. A solid-state pulse battery charger wherein input power 
from a primary source is stored as a potential charge in a 
capacitor bank, said capacitor bank then disconnected from 
said input power source through a dual timing means, said 
capacitor then connected to a battery to receive the potential 
charge, the charge then discharged into said battery from 
said capacitor, said baltery then disconnected from said 
capacitor through said dual timing means, said capacitor 
then re-connected to said input power source completing a 
two phase switching cycle comprising: 
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a. a means for providing input power; 

b. a means for timing a signal and a current fow in two 
phases, a charge phase and a discharge phase, through 
either a lirst channel output for charging said capacitor 
bank, or a second channel output for discharging stored 
energy from said capacitor into said battery, the current 
flowing from said first channel output through a first 
optical isolator and through a first NPN power 
transistor, said first transistor activating a first pair of 
N-channel MOSPETs with voltage stored as the poten- 
tial charge in said capacitor bank, said capacitor dis- 
connecting from said input power means by said timing 
means; 


G 


second channel output, current owing from said sec- 
ond channel through a second optical isolator and 
through a second NPN power transistor, said second 
transistor activating a second pair of N-channel 


MOSFETs, said capacitor connecting to said battery, : 


the potential charge discharging into said battery, said 
timing means disconnecting said capacitor from said 
battery, and connecting said capacitor to said power 
means, 


2, The pulse charger of claim 1 wherein the means for * 


providing, input power is an AC voltage current, 

3. The pulse charger of claim 1 wherein the means for 
providing input power is a battery. 

4. The pulse charger of claim 1 wherein the means for 
providing input power is a DC generator, 

5. The pulse charger of claim 1 wherein the means for 
providing input power is an AC generator. 

6, The pulse charger of claim 1 wherein the means for 
providing input power is a solar cell. 


7. The pulse charger of claim 1 wherein the means for 5 


providing input power is a DC-to-DC inverter. 

8, A method of making a solid-state pulse battery charger 
wherein input power from a primary source is stored as a 
potential charge in a capacitor bank, said capacitor discon- 
nected from said input power source through a dual timing 
means, said capacitor connected to a battery to receive the 
potential charge, said charge discharged into said battery 
from said capacitor, said battery disconnected from said 
capacitor through said dual timing means, said capacitor 
reconnected to said input power source completing a two 
phase cycle comprising the steps of: 

a. providing a source of input power; 

b, connecting a means for dual-timing said charger to 
control a signal or current flow through a first channel 
output comprising a first optical isolator, a first NPN 
power transistor and a first pair of N-channel MOS- 
FETs; 

c. capturing energy from said current and storing said 
energy in said capacitor bank thereby charging said 
capacitor; 

d. switching the flow of said current using said timing 
device to a second channel comprising a second optical 
isolator, a second NPN power transistor and a second 
pair of N-channel MOSFETs, thus disconnecting said 
capacitor from said power source and connecting said 
capacitor to said battery; 

e. discharging the potential charge into said battery; 

£f. switching the flow of the current using said timing 
device to said power source and said first channel to 
complete said cycle. 
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9. The pulse charger of claim 8 wherein the means for 
providing input power is an AC voltage current. 
10. The pulse charger of claim 8 wherein the means for 
providing inpul power is a battery. 
11. The pulse charger of claim 8 wherein the means for 
providing input power is a DC generator. 
12. The pulse charger of claim 8 wherein the means for 
providing input power is an AC generator. 
13. The pulse charger of claim 8 wherein the means for 
providing input power is a solar cell. 
14, The pulse charger of claim 8 wherein the means for 
providing input power is a DC-to-DC inverter. 
15, A battery charger, comprising: 
a supply node; 
a charge node; 
a charge-storage device; and 
a switch circuit coupled to the supply and the charge 
nodes and the charge-storage device, the switch circuit 
operable to, 
charge the charge-storage device and prohibit a battery- 
charge current from flowing into the charge node 
during a battery-rest period; and 
allow the battery-charge current to flow from the 
charge-storage device into the charge node during a 
baltery-charge period, and 
prohibit the battery-charge current from flowing into the 
charge node during a battery-rest period. 
16, The battery charger of claim 15, further comprising: 
a capacitor coupled to the switch circuit; and 


Wherein the switch circuit is operable to, 

allow the battery-charge current to from the capacitor 
into the charge node during the battery-charge 
period, and 

charge the capacitor during the battery-rest period, 

17. A method, comprising: 

charging a battery during a first period of a charge cycle; 
and 

accumulating charge in a charge-storage device and pro- 
hibiting the charging of the battery during a second 
period of the charge cycle. 

18. The method of claim 17 wherein: 

charging the battery comprises charging, the battery with 
a charge current during the first period of the charge 
cycle; and 

prohibiting, the charging of the battery compriscs prohib- 
iting the charge current from flowing into the battery 
during the second period of the charge cycle. 

19, The method of claim 17, wherein: 

charging the battery comprises discharging the charge- 
storage device into the battery during the first period of 
the charge cycle; and 

prohibiting the charging of the battery comprises uncou- 
pling the charge-storage device from the battery during 
the second period of the charge cycle. 

20. The method of claim 17 wherein the charge-storage 

device comprises a capacitor. 
21. The method of claim 17 wherein the length of the 


second period is related to a level of charge accumulated in 
the charge-storage device. 
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22. A method, comprising: 
discharging a charge-storage device into a battery during 
a first period of a battery-charge cycle; and 


uncoupling the charge-storage device from the battery and 


cherging the charge-storage device during a second 
period of the battery-charge cycle. 

23. The method of claim 22 wherein uncoupling the 
charge-storage device comprises uncoupling, the charge- 
storage device from the battery before commencing charg- 
ing of the charge-storage device. 
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24. Tbe method of claim 22 wherein uncoupling the 
charge-storage uncoupling the charge-storage device from 
the battery after commencing charging of the charge-storage 
device. 

25. The metbod of claim 22 whercin uncoupling the 
charge-storage device comprises simultaneously uncoupling 
the charge-storage device from the battery and commencing 
charging of the charge-storage device. 
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(57) ABSTRACT 


An aspect of the present invention provides a circuit for 
generating a voltage that can be used to recharge a battery. 
The circuit includes an inductive voltage generator operable 
to generate a magnetic field when the voltage generator is 
energized by power, and operable to generate a voltage from 
the magnetic field’s collapse when the voltage generator is 
de-energized, and a switch operable to allow the voltage 
generator to receive power to energize the vollage generator, 
and operable to disconnect the power from the voltage gen- 
erator to de-energize the generator, With this circuit, a power 
source that generates less voltage than the fully charged 
capacity ofa rechargeable battery can be used to recharge the 
battery. Also, the circuit can convert power in different forms, 
such as constant direct current, varying direct current, or 
alternating current, into a second voltage for charging a bat- 
tery. Furthermore, the circuit can supply whatever charging 
voltage is most suitable for the specific battery that is being 
charged. Current is delivered to the battery in the form of high 
energy impulses which can improve the proper removal or 
deposit of material from/on an electrode of the battery, Con- 
sequently the life of the battery being charged by the circuitry 
employed by the present invention is significantly extended, 
and, in many cases, a battery that is unable to be charged by 
traditional means, can be restored to a useable condition. 
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CIRCUITS AND RELATED METHODS FOR 
CHARGING A BATTERY 


BACKGROUND 


Many types of batteries, such as lead-acid. nickel-cad- 
mium, and lithium-ion, can be recharged to replenish their 
charge and thus be used again to power a device such as an 
MP3 player, an electric motor fora golf cart, ora starter motor 
for an intemal combustion engine. An advantage lo using a 
rechargeable battery to power a device is that one does not 
have to purchase many single-use batteries to power the 
device. 

The process for recharging a battery involves applying a 
current to the battery that is opposite in polarity to the dis- 
charge current generated by the battery. The applied current 
reverses the battery’s chemical process that occurs in the 
discharge cycle, and causes material to be deposited on and/or 
removed from one or more of the battery’s electrodes, Some 
recharge processes provide the depleted battery a constant 
current at a voltage that is slightly higher than the standing 
voltage of the battery when it is fully charged. A problem with 
this process is that the current does not decrease as the battery 
nears its full charge capacity. Thus, the battery receives more 


current than the chemical process can consume when the 2 


battery nears it charge capacity. The excess current can dam- 
age the battery by: 

1) Converting a portion of ils electrolyte into gas which is 

_vented from the battery, 
2) Improperly removing material from or depositing mate- 
rial, to an electrode of the battery, or 

3) Excessively heating the battery. 

Another recharge process provides the depleted battery a 
current at a constant voltage that is slightly higher than the 


fully recharged capacity of the battery, Thus. as the depleted 3 


battery is recharged, the voltage difference between the 
charging source and the battery decreases, causing the current 
delivered to the battery to decrease, One problem with this 
process is that it takes significantly longer for the depleted 
battery to reach its full charge capacity at the end of the 
recharge cycle. Another problem is that the battery can suffer 
the sume damaging effects of the constant current recharge 
process during the beginning of a constant vollage recharge 
cycle because there is an excessive current caused by an 
initially high difference in voltage between the charging 
source and the battery at the beginning of the recharge cycle. 

A problem common to both the constant current and con- 
stant voltage charging, methods is the inability of the battery 
to completely reverse all of the battery chemistry to the origi- 
nal condition it had before it was discharged. In other words, 
with each discharge/recharge cycle there exists a portion of 
the battery’s chemistry that is not converted back to the 
charged condition. This results in successive degradation of 
the battery with cach discharge/recharge cycle until the bat- 
tery’s capacity is lowered beyond a state of practical use and 
must be replaced. 


SUMMARY 


An aspect of the present invention provides a circuit for 
generating a voltage that can be used to recharge a battery. 
The circuit includes a supply node operable to receive elec- 
trical power having a first voltage, a voltage generator oper- 
able to generale a magnetic field when the voltage generator 
is energized by electrical power, and operable to generate a 
second voltage from the magnetic field’s collapse when the 
voltage generator is de-energized, an output node operable to 
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provide access to the second voltage. and a switch operable to 
allow the voltage generator to receive power to energize the 
voltage generator and operable to disconnect the power from 
the voltage generator to de-energize the voltage generator. 

With this circuit, a power source that generates less voltage 
than the fully charged capacity of a rechargeable battery can 
he used to recharge the battery. As is well known in the art, 
charging systems employing a solar or wind powered voltage 
source can only use the power delivered by these sources 
when the source voltage level is above the voltage level of the 
battery to be charged. When powered by sources such as solar 
or wind powered voltage sources under less than optimum 
conditions, the circuit is able to use power not normally 
available to charge a battery, ie. power whose vollage is 
below that of the battery to be charged. For example, the 
circuit can operate from a power source providing 0.7 volts to 
fully recharge a 12 volt battery, Also, the circuit can convert 
power in different forms, such as constant direct current, 
direct current that varies over time, or alternating current, into 
a second voltage for charging a battery. Furthermore, current 
is delivered to the battery in the form of high cnergy impulses 
which can improve the proper removal or deposit of material 
from/on an electrode of the battery. Consequently the life of 
the battery being charged by the circuit can be significantly 
extended, and, in many cases, a battery that is unable to be 
charged by traditional means can he restored to a useable 
condition, 


BRIEF DESCRIPTION OF THE FIGURES 


FIG, 1 is a schematic view of a circuit according to an 
embodiment of the invention. 

FIG, 2 is a schematic view ofa circuit according to another 
embodiment of the invention. 

FIG. 3 is a schematic view of a circuit according to yet 
another embodiment of the invention. 

FIG. 4 is a schematic view of a circuit according to yet 
another embodiment of the invention, 

FIG. 5 is a schematic view of a circuit that includes a 
plurality of circuits similar to the one shown in FIG. 3, 
according to another embodiment of the invention. 

FIG. 6 is a perspective view of one embodiment of the 
voltage generator of the circuit shown in FIG. 3 and thecircuit 
shown in FIG, 4, according to an embodiment of the inven- 
tion. 

FIG. 7 is a perspective view of one embodiment of the 
voltage generator of the circuit shown in FIG, 3 and thecircuil 
shown in FIG. 4, according to another embodiment of the 
invention. 

FIG, 8 is a perspective view of one embodiment of the 
voltage generator of the circuit shown in FIG. 3 and the circuit 
shown in FIG, 4, according to yet another embodiment of the 
invention. 

FIG. 9 is a perspective view of one embodiment of the 


5 voltage generator of the circuit shown in FIG. 3 and the circuit 


shown in FIG, 4, according to yet another embodiment of the 
invention. 
FIG. 10 is a schematic view of a system that includes a 
charging circuit according to an embodiment of the invention. 
FIG. 11 is a schematic view of a system that includes a 
charging circuit according to another embodiment of the 
invention. 


DETAILED DESCRIPTION 


FIG, 1 is a schematic view of a circuit 20 according to an 
embodiment of the invention, The circuit 20 can be used to 
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recharge a battery 22, and can also be used to repair and/or 
rejuvenate a battery by improving the proper removal or 
deposit of material from/on an electrode of the battery. The 
circuit 20 includes a supply node 24 that can be coupled to a 
source 26 of power having a voltage. The circuit 20 also 
includes a voltage generator 28 thal generates a magnetic field 
when the power Irom the source 26 energizes the generator 
28, and that generates a voltage from the magnetic field’s 
collapse when the generator 28 is de-cnergized, The circuit 20 
also includes an output node 30 that provides access to the 
voltage generated by the voltage generator 28, anda switch 32 
to allow one to contro! the flow of power from the source 26 
to the generator 28 to energize or de-energize the generator 
28. 

In operation, the circuit 20 generates a voltage spike —a 
high voltage condition lasting for a short period of time— 
from the collapse of a magnetic field that is generated by the 
voltage generator 28. Because the magnetic field collapses 
quickly, the voltage spike forms quickly, and the voltage in 
the spike is high, When the magnetic field is generated and 
then collapses, repeatedly, the circuit 20 generates a series of 
voltage spikes, Fach voltage spike is directed to the output 
node 30 where itis available for use by the battery 22 or some 
other device. When the circuit 20 generates a series of voltage 
spikes, the voltage available at the output node 30 pulsates. 
‘Thus, the circuit 20 can apply sharp, high-voltage spikes to 
recharge the battery 22. 

The voltage generator 28 generates the magnetic field from 
current flowing through the generator 28. When the voltage 
generator 28 is coupled to the power source 26 and the switch 
32 is closed, the voltage of the source’s power causes current 
to flow through the generator 28 and toward ground 34, thus 
energizing, the generator 28. To collapse the magnetic field 
generated by the generator 28, one opens the switch 32 to stop 


the flow of current through the generator 28, thus de-energiz- 35 


ing, the generator 28. 

Because the voltage spikes are brief moments of high volt- 
age, the spikes can be used to provide a battery 22 pulses of 
substantial current to recharge the battery 22 without gener- 
ating excessive heat in the batteries anode and cathode plates, 
Current delivered to the battery in the form of these high 
cnergy impulses can improve the proper removal or deposit of 
material from/on an electrode of the battery. In addition, 
because the voltage of the voltage spikes is typically greater 
than the voltage of the power source 26, the circuit 20 can be 
used to recharge a battery 22 having a remaining voltage or a 
fully charged voltage that is greater than the voltage of the 
power provided by the source 26, 

Still referring to FIG. 1 the power source 26 can be any 
desired power source capable of providing enough power to 
energize the voltage generator 28. For example, in this and 
certain other embodiments the power source 26 provides a 
substantially constant 10 volts. Thus, when switch 32 is 
closed, direct current flows through the voltage generator 28. 
In other embodiments, the power source 26 can provide a 
voltage and current that varies over time. An example of such 
a power source includes a solar cell array that generates a 
voltage and current during the night or cloudy days that is less 
than the voltage and current it generates on a sunny day. 
Another example ola varying voltage source includes a wind- 
mill whose available power varies with wind speed, The 
advantage of the present invention when using such solar or 
wind powered voltage sources is that the circuit is able to 
charge a battery whose voltage is significantly higher than the 
voltage delivered by the power source. In still other embodi- 
ments, the power source 26 can provide a voltage that follows 
a saw tooth or sinusoidal pattern over time, If the power 
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source 26 provides AC power, the power should be rectified 
and filtered before powering the voltage generator 28. 
Because the pulse of voltage spikes at the output node 30 
depends on the opening and closing sequence of the switch 
32, the circuit 20 can also modify the form of the power from 
the power source 26, 

Still referring to FIG. 1, the voltage generator 28 includes 
a component that generates a magnetic field when energized. 
For example, in some embodiments of the voltage generator, 
the component is a conductor 36 coiled around an axis (not 
shown) similar to a conventional inductor, and has an induc- 
tance of 200 uH. The strength of the magnetic field generated 
by the conductor 36 when energized, and thus the voltage 
generated as the field collapses, depends on the amount of 
current flowing through the generator 28, the size of each coil 
in the conductor, and the number of coils in the conductor. 
The specific size of each coil in the conductor and the specilic 
number of coils in the conductor can be any desired size and 
number that provides a desired field strength. 

Other embodiments of the component of the voltage gen- 
erator 28 are possible. For example, as discussed in greater 
detail in conjunction with FIG, 7, the component may be a 
conductor that is substantially straight; not coiled around an 
axis. As another example, the component may includea con- 
ductor in the vicinity of an iron, ferrite, or other magnetically 
affected material to alter the inductance of the voltage gen- 
crator, 

Still referring to FIG. 1, the switch 32 can be any switch 
capable of opening and closing, the circuit to allow one to 
control the flow of current through the generator 28, For 
example, in this and certain other embodiments, the switch is 
a conventional mechanically operated switch, When switch 
32 is closed, current flows through the voltage generator 28 to 
energize the generator 28. When switch 32 is opened, power 
stops flowing through the voltage regulator 28 to de-energize 
the generator 28. 

Other embodiments of the switch 32 are possible. For 
example, the switch may be electrically operated as discussed 
in greater detail in conjunction with FIGS. 2-5. 

Sull referring to FIG. 1, the circuit 20 also includes a 
component for isolating the voltage generated by the voltage 
generator 28. Por example, in this and certain other erabodi- 
ments the component includes a diode or other rectifying 
device 38 that allows current to flow from the generator 28 to 
the output node 30 but not in the opposite direction, Thus, the 
voltage generated by the battery 22 can remain isolated from 
the voltage generator 28 while the generator 28 is energized. 

FIG. 2 is a schematic view of a circuit 40 according to 
another embodiment o! the invention, The circuit 40 is similar 
to the circuit 20 but includes a switch 42 that is electrically 
operated; not mechanically operated. The switch 42 includes 
a transistor 44 to control the flow of current through the 
voltage generator 28, and a trigger 46 to control the operation 
of the transistor 44, 

‘The transistor 44 includes a base 46, a collector 48, and an 
emitter 50. When the base 46 receives a voltage that is greater 
than a threshold voltage. current can flow into the collector 48 
through the transistor 44 to the emitter 50, and thus the tran- 
sistor is closed, When the voltage at the base 46 is less than the 
threshold voltage, current does not flow into the collector 48 
through the transistor 44 and out the emitter $0, and thus the 
transistor is open. 

The transistor 44 can be any desired transistor that allows 
one to control the flow of current through the voltage genera- 


5 tor 28. For example, in this and certain other embodiments, 


the transistor 44 is an NPN bipolar transistor having a thresh- 
old voltage of about 0.7 volts. In other embodiments, the 
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transistor 44 may be a PNP bipolar transistor. In still other 
embodiments, the transistor 44 may be any desired field- 
effect transistor such as a MOSFET, JFET, or IGBT that has 
a source that is functionally equivalent to the emitter 50, a 
drain that is functionally equivalent to the collector 48, and a 
gate that is functionally equivalent to the base 46. Instill other 
embodiments, the transistor 44 may be any other desired 
semiconductor switching device. 

The trigger 46 includes a DC pulse generating circuit 52 
that provides a voltage to the base 46 of the transistor 44 that 
is greater than the threshold voltage. Thus, when the DC pulse 
generator 52 provides a voltage to the base 46, the transistor 
44 allows current from the power source 26 to flow through 
the generator 28, thus energizing the generator 28. When the 
DC pulse generator 52 does not provide a voltage to the base 
46, the transistor 44 prevents current from the power source 
26 from flowing through the generator 28, thus de-energizing 
the generator 28. 

Still referring to FIG. 2, the switch 42 also includes diodes 
54 and 56 to protect the base 46 and isolate the voltage 
generated by the generator 28 when the magnetic filed col- 
lapses. Diodes 54 and 56 are not necessary to the switch 42, 
but protect the transistor 44 by routing any negative high 
voltage transients to ground 34, 

FIG. 3 is a schematic view of a circuit 60 according to yet 
another embodiment ol the invention. The circuit 60 is similar 
to the circuit 40 (FIG. 2) but includes a switch 62 that auto- 
matically closes to energize the voltage generator 28 and 
automatically opens to de-energize the generator 28 i.e. the 
circuit 60 oscillates by itself when coupled to the power 
source 26, With a switch 62 that automatically opens and 
closes, the circuit 60 can self oscillate when powered from a 
source whose voltage and current vary, An example of such a 
power source includes a solar cell array that generates a 
voltage and current during the night orcloudy days that is less 
than the voltage and current it generates on a sunny day. 
Another example ofa varying voltage source includes a wind- 
mill whose available power varies with wind speed. When 
using solar or wind powered voltage sources, the circuit 60 is 
able to recharge a battery whose voltage is significantly 
higher than the voltage delivered by the power source. 

The switch 62 includes a transistor 44 (bipolar transistor, 
MOSFET, JFET, IGBT, or any other desired semiconductor 
switching device) to control the flow of current through the 
voltage generator 28, and a trigger 64 to control the operation 
of the transistor 44. The trigger 64 generates a voltage oppo- 
site to the voltage applied to the transistor’s base 46 from the 
power source 26 (FIG. 1), and opens the transistor 44 when 
the generated voltage reduces the voltage applied to the base 


46 below the transistor’s threshold voltage. The power source 5 


26 powers the voltage generator 28, the trigger 64, and the 
transistor 44, and thus the circuit 60 self-oscillates to energize 
and de-energize the voltage regulator 28. 

Still referring to FIG. 3, in this and certain other embodi- 
ments of the trigger 64, the trigger 64 includes a component 
that generates a voltage from the magnetic field generated by 
the voltage generator 28, For example, in this and certain 
other embodiments of the trigger 64, the tigger 64 includes a 
conductor 66 coiled around an axis (not shown) similar to a 
conventional inductor, and has an inductance of 200 uh. The 
coiled conductor 66 can have any desired coil size and any 
desired number of coils to provide any desired inductance and 
thus any desired voltage induced by the magnetic field gen- 
erated by the voliage generator 28. 

The coiled conductor 66 is oriented relative to the voltage 
generator 28 such that current flowing from the power source 
26 flows through the coiled conductor in a direction opposite 
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than the direction that current flowing from the power source 
28 flows through the generator 28. When power from the 
source is initially applied to the supply node 24, power flows 
through the coiled conductor 66 and a voltage is applied at the 
base of the transistor 44, The switch 62 closes, and power 
begins to flow through the voltage generator 28. The magnetic 
field generated by the generator 28 induces a voltage in the 
coiled conductor 66 that opposes the voltage from the power 
source 26. When the induced voltage is sufficient to reduce 
the voltage at the base 46 below the threshold voltage, the 
transistor 44 opens causing, the generator 28 to de-energize. 
This then causes the magnetic field around the generator 28 to 
collapse, and thus generate a voltage spike, Because the mag- 
netic field collapses quickly, the voltage spike forms quickly, 
and the voltage in the spike is high. As the generator’s mag- 
netic field collapses, it induces a positive voltage in the coiled 
conductor 66 that increases and combines with the voltage 
from the power source 26. When the combined voltage is 
above the transistor's threshold voltage the transistor 44 


20 closes causing the generator 28 to re-energize. In this manner 


the circuit 60 can use the power from the power source 26 to 
generate a series of voltage spikes by self-oscillating the 
voltage applied to the base 46 of transistor 44, and thus the 
current that flows through the generator 28. 

The oscillation of voltage applied to the base 46 can have 
any desired period. For example, in this and certain other 
embodiments the period is 15,000 cycles per second. In other 
embodiments, the period can be 60 cycles per second. 
Because the collapse of the generator’s magnetic field gener- 
ates the voltage spike, the amount of voltage in the spike 
depends on the strength of the magnetic field, Before the 
magnetic field is fully developed, the strength of the magnetic 
field depends on the Jength of time that the current flows 
through the generator 28. An oscillation period that is long, 
ie. the number of cycles per second is lew, increases the 
length of time that current flows through the generator 28 
when the switch 62 is closed, Thus the generated magnetic 
field is strong, and the spike's voltage is high. An oscillation 
period that is short, i.e. the number of cycles per second is 
many, decreases the length of time that current flows through 
the generator 28 when the switch 62 is closed. ‘Thus the 
generated magnetic field is weaker, and the spike’s voltage is 
less. 

Still referring to FIG. 3, the switch 60 can include a resistor 
68 having any desired resistance. For example, in this and 
certain other embodiments, the resistor’s resistance is 470 
Ohms. The resistance of resistor 68 affects the oscillation 
period of the voltage applied to the base 46 of the transistor 
44. A resistor 68 having a high resistance causes current to 
flow through the generator 28 lor a shorter period than a 
resistor 68 having a lower resistance. 

FIG. 4 is a schematic view of a circuit 70 according to yet 
another embodiment of the invention, The circuit 70 is similar 
to the circuit 60 (FIG. 3) but includes a switch 72 that has a 
resistor 74 that replaces the diode 54 (FIG. 2), and resistor 76 
to bias the voltage applied to the base 46 of the transistor. 

The combination of the resistors 74, 76 and 78, affects the 
oscillation period of the voltage applied to the base 46 of the 
transistor 44, Raising the value of resistor 74 causes current to 
flow through the generator 28 fora shorter period. Raising the 
value of resistors 76 and/or 78 causes current to flow through 
the generator 28 for a longer period. 

FIG. 5 is a schematic view of a circuit 80 that includes a 
plurality of circuits 82, each similar to the circuit 60 (FIG. 3), 


5 according to another embodiment of the invention. Each cir- 


cuit 82 includes a voltage generator 28, and a transistor 44. 
The circuit 80 includes a trigger 84 that is used to oscillate the 
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flow of power through each circuit 82. The circuits 82 are 
arranged so that the power that each voltage generator 28 
generates from the collapse of their respective magnetic fields 
is combined with the power from the others to make a sig- 
nificant amount of power available at the output node 86. The 
circuit 80 can have any desired number of circuits 82 to 
provide a desired amount of power at the output node 86. 

FIG. 6 isa perspective view of a voltage generator’s coiled 
conductor 90 and a trigger’s coiled conductor 92 of the circuit 
60 shown in FIG. 3 and the circuit 70 shown in FIG. 4, 
according to an embodiment of the invention. In this embodi- 
ment, both coiled conductors 90 and 92 are components of a 
coaxial cable that has been coiled. In other embodiments, the 
coiled conductor 90 can be the trigger’s coiled conductor, and 
the coiled conductor 92 can be the voltage generator’s coiled 
conductor, 

FIG. 7 is a perspective view of a voltage generator’s con- 
ductor 100 and a trigger’s conductor 102 of the circuit 60 
shown in FIG. 3 and the circuit 70 shown in FIG. 4, according, 
to another embodiment of the invention. In this embodiment, 
the voltage generator’s conductor 100 and trigger’s conduc- 
tor 102 are shown to be coaxial and straight, not coiled. In 
other embodiments, the conductor 100 can be the trigger's 
conductor, and the conductor 102 can be the voltage genera- 
tor’s conductor. 

Other embodiments are possible. For example either or 
both conductors 100 and 102 can have any shape desired to fit 
any desired application requirements. Por example the con- 
ductors 100 and 102 can spiral in a single plane as shown in 
FIG, 9 as would be the case if etched on a common circuit 
board, oy they can serpentine. 

FIG, 8 is a perspective view of a voltage generator’s con- 
ductor 110 and a trigger’s conductor 112 of the circuit 60 
shown in FIG. 3 and the circuit 70 shown in PIG. 4, according 
to another embodiment of the invention. The conductor 110 
includes six separate wires 110a, 110b, 110c, 110d, 110e, 
110/ that each generate a portion of the magnetic field gener- 
ated by the generator 28 (FIG. 5) when current flows through 
the conductor 110, and generate a portion of the voltage 
generated by the generator from the collapse of their respec- 
tive portions of the magnetic field. The conductor 112 gener- 
ates a voltage opposite to the voltage applicd to the transis- 
tor’s base 46 (shown in FIG. 5, but omitted from FIG. 8 for 
clarity), and opens the transistor 44 (shown in PIG, 5, but 
omitted fram FIG. 8 for clarity) when the generated voltage 
reduces the voltage applied to the base 46 below the transis- 
tor’s threshold voltage. 

FIG, 9 is a perspective view of a voltage generator’s con- 
ductor 120 and a trigger’s conductor 122 of the circuit 60 


shown in FIG. 3 and the circuit 70 shown in FIG. 4, according 5 


to another embodiment of the invention. ‘The conductor 120 
includes two separate traces 120a and 120b disposed in/on a 
circuit board that each generate a portion of the magnetic field 
generated by the generator 28 (FIG. 5) when current flows 
through the conductor 120, and generate a portion of the 
voltage generated by the generator from the collapse of their 
respective portions of the magnetic field. The conductor 122 
generates a voltage opposite the voltage applied to the tran- 
sistor’s base 46 (shown in FIG. 5, but omitted from FIG. 9 for 
clarity), and opens the transistor 44 (shown in FIG. 5, but 
omitted from FIG. 9 for clarity) when the generated voltage 
reduces the voltage applied to the base 46 below the transis- 
tor’s threshold voltage. 

FIG, 10 is a schematic view of a system 130 that includes 
a charging circuit 132, according to an embodiment of the 
invention, The charging circuit 132 can be the circuit 20 (FIG. 
1), the circuit 40 (FIG. 2), the circuit 60 (FIG. 3) and/or the 


VV VV VWV UCU CULL 


20 


25 


x 


40 


45 


60 


65 


8 
circuit 70 (FIG, 4). The system 130 also includes a circuit 
controller 134 that controls the connection of the power 
source 26 to the supply node 24 (FIG. 1). The circuit control- 
ler 134 can also, if desired, control the connection of the 
battery 22 to a load 136, suchas an electric motor, (if present). 

In this and certain other embodiments, the circuit controller 
134 includes a processor or microcontroller (not shown) that 
executes instructions expressed in software, and one or more 
circuits (also not shown) to monitor operating conditions of 
the load 136, the battery 22, and/or the charging circuit 132. 
In this and certain other embodiments, the controller 134 
includes a circuit to confirm the presence of the battery 22 
before connecting the charging circuit 132 to charge the bat- 
tery 22. The controller 134 may also include other circuits to 
detect the voltage and/or temperature of the battery 22 to 
monitor the voltage and/or temperature and stop the charging 
process when the battery 22 is fully charged, 

FIG. 11 is a schematic view of a system 140 that includes 
a charging circuit 132, according to another embodiment of 
the invention. The system 140 is similar to the system 130 
except the system 140 includes two batteries 142 and 144, In 
this and certain other embodiments, each battery 142 and 144 
can deliver the amount of power that the load 136 requires, 
and thus alternately power the load 136, A benefit of this 
arrangement is that while one of the batteries 142 and 144 
powers the load 136, the other battery 144 or 142 can be 
recharged by the charging circuit 132. Thus, in this and cer- 
tain other embodiments, the circuit controller 134 can also 
include a switch (not shown) that connects one of the batteries 
142 or 144 to the charging circuit 132 to recharge the battery 
while the other battery powers the load 136. And, when the 
powering battery is depleted or the charging battery is fully 
charged, the switch can connect the recharged battery to the 
load 136 to power the load, and connect the depleted battery 
to the charging circuit 132 to recharge the battery. 

The preceding discussion is presented to enable a person 
skilled in the art to make and use the invention. The general 
principles described berein may be applied to embodiments 
and applications other than those detailed above without 
departing from the spirit and scope of the present invention. 
The present invention is not intended to be limited to the 
embodiments shown, but is to be accorded the widest scope 
consistent with the principles and features disclosed or sug- 
gested herein. 

What is claimed is; 

1.A cireuit for generating a voltage, the circuit comprising: 

a supply node coupled to a conductor operable to receive 

power having a first voltage; 

a voltage generator comprising a single conductor operable 

to generate a magnetic field when the voltage generator 
is energized by the power, and operable to generate a 
second voltage substantially larger than the first voltage, 
the second voltage generated from the magnetic field's 
collapse when the voltage generator is de-energized, 
wherein the voltage generator includes the conductor 
coiled around an iron bar that generates the second volt- 
age from the magnetic field’s collapse; 

an output node coupled directly to the conductor operable 

to provide access to the second voltage; and 

a switch operable to allow the voltage generator to receive 

power to energize the voltage generator, and operable to 
disconnect the power from the voltage generator to de- 
energize the voltage generator, 

2. The circuit of claim 1 wherein the power includes direct 
current. 

3. The circuit of claim 1 wherein the power includes recti- 
fied, filtered alternating current, 
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4. The circuit of claim 1 wherein the first voltage varies. 

5. The circuit of claim 1 wherein the switch includes a 

mechanical switch. 

6. The circuit of claim 1 wherein the switch includes a 

semiconductor switching device. 

7. The circuit of claim 1 wherein the switch includes a 

transistor. 

8. The circuit of claim 1 wherein the switch includes a 

trigger operable to open the switch. 

9. The circuit of claim 1 wherein the switch includes: 

a field effect transistor having a gate, a drain, and a source, 
wherein current flows from the drain to the source when 
a voltage greater than or equal to a threshold voltage is 
applied to the gate, and current does not flow from the 
drain to the source when a voltage less than the threshold 
voltage is applied to the gate; and 

a trigger operable to reduce the gate’s voltage below the 
threshold voltage. 

10. The circuit of claim 1 wherein the switch includes: 

a transistor having a base, a collector, and an emitter, 
wherein current flows from the collector to the emitter 
when a voltage greater than or equal to a threshold 
voltage is applied to the base, and current does not flow 
trom the collector to the emitter when a voltage less than 
the threshold voltage is applied to the base; and 

a (rigger operable to reduce the base's vollage below the 
threshold voltage. 

11, The circuit of claim 1 wherein the switch includes a 

trigger operable to close the switch. 

12. The circuit of claim 1 wherein the switch includes: 

a transistor having a base, a collector, and an emitter, 
wherein current flows from the collector to the emitter 
whet a voltage greater than or equal to a threshold 
voltage is applied to the base, and current does nat flow 
from the collector to the emitter when a voltage less than 
the threshold voltage is applied to the base; and 

a trigger operable to increase the base's voltage above the 
threshold voltage. 

13. The circuit of claim 1 wherein the switch includes: 

a field efect transistor having a gate, a drain, and an source, 
wherein current flows from the drain to the source when 
a voltage greater than or equal to a threshold voltage is 
applied to the gate, and current does not flow from the 
drain to the source when a voltage less than the threshold 
voltage is applied to the gate; and 

a trigger operable to increase the gate’s voltage above the 
threshold voltage. 

14, The circuit of claim 1: 

wherein the switch closes to energize the voltage generator 
and opens to de-energize the voltage generator, repeat- 
edly, to generate a pulsating current; and 

further comprising a component operable to modify how 
long the switch remains closed each time it’s closed. 

15. The circuit of claim 1: 


wherein the switch closes to energize the voltage generator 5 


and opens to de-energize the voltage generator, repeat- 
edly, to generate a pulsating current; and 

further comprising a resistor operable to modify how long 
the switch remains closed each time it’s closed, 

16. The circuit of claim 1 further comprising a diode to 

isolate the second voltage at the output node. 

17. The circuit of claim 1 further comprising: 

a battery coupled to the output node and operable to be 
charged by the second voltage; 

a diode operable to prevent the battery from generating a 
voltage across the voltage generator while the power 
energizes the yoltage generator. 
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18. The circuit of claim 1 wherein the voltage generator 
oscillates between the energized state and the de-energized 
state. 

19. ‘Ihe circuit of claim 1 wherein the voltage generator 
automatically oscillates between the energized state and the 
de-energized state when the supply node is coupled to power. 

20. A battery charger comprising: 

a power source operable to provide power having a first 

voltage: 

a circuit operable to generate a second voltage, the circuit 

including: 

a supply node coupled to the power source and coupled 
to a conductor node, 

an inductive voltage generator, having an air, iron, or 
ferrite core, coupled to the conductor node and oper- 
able to generate a magnetic field when the voltage 
generator is energized by the power, and operable to 
generate the second voltage on the conductor node 
from the magnetic field’s collapse when the voltage 
generator is de-energized, wherein the second voltage 
is substantially greater than the first voltage. 

an output node coupled directly to the conductor node to 
provide access to the second voltage, and 

a switch operable to energize the voltage generator by 
allowing the voltage generator to receive the power, 
and operable to disconnect the power from the voltage 
generator to de energize the voltage generator. 

21. The battery charger of claim 20 wherein the output 
node is coupled to a battery to be charged. 

22, The battery charger of claim 20 wherein: 

the output node is coupled to a battery to be charged, the 

battery having a third voltage, and 

the first voltage is less than the third voltage. 

23. The battery charger of claim 20 wherein the first volt- 
age varies, 

24. The battery charger of claim 20 wherein the power 
includes rectified, filtered alternating current, 

25, The battery charger of claim 20 wherein the second 
voltage is high and the circuit is operable to provide theoutput 
node a large amount of current, 

26. The battery charger of claim 20 further comprising a 
battery having a third voltage and connected to the output 
node, and wherein the circuit charges the battery while the 
first voltage is less than the third voltage, 

27. ‘The battery charger of claim 20 wherein the second 
voltage is used to charge at least one of the following types of 
batteries: a lead acid battery, a nickel cadmium battery, a 
nickel metal hydride battery, and a lithium-ion battery. 

28. A method for charging a battery, the method compris- 
ing: 

energizing a voltage generator comprising a single conduc- 

tor of'a circuit from a conductor node coupled to a power 
source to generate a magnetic field in the voltage gen- 
erator, the magnetic field generated about an air, iron ar 
ferrite core; 

operating a switch to allow the voltage gencrator to receive 

power to energize the voltage generator, and to discon- 
nect the power from the voltage generator to de-energize 
voltage generator to collapse the magnetic field in the 
voltage gencrator; 

generating a voltage from the collapsing field on the con- 

ductor node of the voltage generator, wherein the gen- 
erated voltage is substantially larger than the input voli- 
age; and 

isolating the voltage at an output node directly coupled to 

the conductor node of the circuit. 
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29. The method of claim 28 wherein energizing the voltage 
generator includes closing a switch to allow power to flow 
trom a power source through the voltage generator. 

30. The method of claim 28 wherein de-energizing, the 
voltage generator includes opening a switch to prevent power 
from a power source from flowing through the voltage gen- 
erator. 

31. The method of claim 28 wherein energizing the voltage 
generator includes applying a voltage to a transistor’s base to 
allow power to flow from a power source through the voltage 
generator, 

32. The method of claim 28 wherein energizing the voltage 
generator includes applying a voltage to a field effect transis- 
tor’s gate to allow power to flow [rom a power source through 
the voltage generator. 

33. The method of claim 28 wherein de-cnergizing the 
voltage generator includes reducing a voltage applied to a 
transistor’s base to prevent power from a power source from 
flowing through the voltage generator. 

34. The method of claim 33 wherein de-energizing, the 
voltage generator includes generating a trigger voltage to 
reduce a voltage applied to a transistor’s base to prevent 
power from a power source from flowing through the voltage 
generator, 

35. The method of claim 28 wherein de-energizing the 
voltage generator includes reducing a voltage applied to a 
field effect transistor’s gate to prevent power from a power 
source from flowing through the voltage generator. 

36. The method of claim 35 wherein de-cnergizing the 
voltage generator includes generating a trigger voltage to 
reduce a voltage applied to a transistor’s gate to prevent 
power from a power source from flowing through the voltage 
generator, 

37. The method of claim 28 further comprising: 

re-energizing the voltage generator of the circuit to gener- 

ate a subsequent magnetic field in the voltage generator; 
and 

de-energizing the voltage generator to collapse the subse- 

quent magnetic field in the voltage generator. 

38. The method claim 28 further comprising capturing the 
voltage with a battery coupled (o the output node. 

39. A system comprising: 

a battery charger that includes; 

a power source operable to provide power having a first 
volage; 

a circuit operable to generate a second voltage, the cir- 
cuil including: 

a supply node coupled to the power source and 
coupled to a conductor node, 

a voltage generator having a single conductor coupled to 
the conductor node and multiple coiled coaxial con- 
ductors operable to generate a magnetic field when 
the voltage generator is energized by the power, and 
operable to generate the second voltage on the con- 
ductor node from the magnetic field's collapse when 
the voltage generator is de-energized, wherein the 
second voltage is substantially greater than the first 
voltage; 

an output node coupled directly to the conductor node to 
provide access to the second voltage, and 

a switch operable to energize the voltage generator by 
allewing the voltage generator to receive the power, 
and operable to disconnect the power source from the 
voltage generator to de-energize the voltage genera- 
tor; 

a battery operable to power a load; and 
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a circuit controller operable to selectively connect and 
disconnect the battery charger to the battery, 

40. The system of claim 39 wherein the circuit controller 
includes a processor operable to execute instructions. 

41, The system of claim 39 wherein the circuit controller 
includes a circuit operable to confirm the presence of the 
battery before connecting the battery charger to the battery. 

42. The system of claim 39 wherein the circuit controller 
monitors the voltage and/or temperature of the battery, and 
disconnects the battery from the battery charger when the 
battery is charged. 

43. The system of claim 39 further comprising a second 
battery operable to power a load. 

44, The system of claim 39 wherein the second voitage is 
used to charge at least one of the following batteries: a lead 
acid battery, a nickel cadmium battery, a nickel metal hydride 
battery, and a lithium-ion battery. 

45. The system of claim 39 wherein the second vo.tage is 
used to rejuvenate at least one of the following batteries: a 
lead acid battery, a nickel cadmium battery, a nickel metal 
hydride battery, and a lithium-ion battery. 

46. The circuit of claim 39 wherein the first voltage is less 
than the voltage of the battery while the battery charger 


charges the battery. 
47, A circuit for generating a voltage, the circuit compris- 
ing: 
a supply node operable to receive power having a first 
voltage; 


a voltage generator comprising one conductor operable to 
generate a magnetic field when the voltage generator is 
energized by the power, and operable to generate a sec- 
ond voltage substantially larger than the first voltage, the 
second voltage generated from the magnetic field's col- 
lapse when the voltage generator is de-energized, 
wherein the voltage generator includes a substantially 
straight conductor that generates the second voltage 
from the magnetic field’s collapse: 

an output node directly coupled to the conductor operable 
to provide access to the second voltage; and 

a switch operable to allow the voltage generator to receive 
power to energize the voltage generator, and operable to 
disconnect the power from the voltage generator to de- 
energize the voltage generator, 

48. A circuit for generating a voltage, the circuit compris- 

ing: 

a supply node operable to receive power having a first 
voltage; 

a voltage generator having one conductor operable to gen- 
erate a magnetic field when the voltage generator is 
energized by the power, and operable to generate a sec- 
ond voltage substantially larger than the first voltage, the 
second voltage generated from the magnetic fìeld’s col- 
lapse when the voltage generator is de-energized, 
wherein the voltage generator includes multiple, coiled 
conductors coupled parallel or coaxial to cach other; 

an output node directly coupled to the conductor operable 
to provide access to the second voltage; and 

a switch operable to allow the voltage generator to receive 
power to energize the voltage gencrator, and operable to 
disconnect the power from the voltage generator to de- 
energize the voltage generator. 
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The Attractions of Magnetism 


Could a Little Child Be Leading Us to a Free Energy Future? 


he search for 

new energy 

technology 

takes us to 

northern 
Idaho to meet a ten- 
year-old girl who won a 
science fair with a bat- 
tery-charging motor. 
She describes it as an 
advanced design that 
extends the life of bat- 
teries for an amazing 
length of time. The 
motor was designed by 
John Bedini and built 
by her. We meet him 
first. 

More widely known 
as an audio-amplifiers 
expert, Bedini's name 
is intertwined with 
“free energy” history. 
Witnesses saw his ma- 
chines running suc- 
cessfully, but later 
others were unable to 
build devices ac- 
cording to his pub- 
lished instructions, His 
circuitry was men- 
tioned favorably at a 
conference in Switzer- 
land recently. 

Aware of the con 
troversies, with mixed 
feelings | drove into 
the Idaho panhandle, 
past a warehouse for 
survivalists’ supplies, 
My hope is that he will 
give clues so others 
can duplicate his suc- 
cesses. 

Explaining his theory about such de- 
vices, new-energy theorist Thomas 
Bearden is writing prolifically this year. 
Retired from electronic warfare studies 
and aerospace work, Bearden is the 
leading advocate of scalar potential 
electromagnetics, and he explains how 
the sea of energy we live in—an ener- 
getic flux of virtual particles—could be 
engineered to do work in the physical 
world. 

Bearden also has a theory about an- 
other of Bedini's “scalar” inventions— 
one which can increase enjoyment of 
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inventor John Bedin tweaks a working model of his magnet motor 


music, After a six-year struggle, Bedini 
was granted US Patent 5,487,057 for a 
mechanism for reducing electronic dis- 
tortion in digital and analog recording 
and playback. Bearden (writing in £x- 
piore Magazine Vol. 7, No. 4, pp 53- 
63) says the patent examiner couldn't 
understand the mechanism, heraise 
Bedini's nonlinear optics process was 
not found in audio-, or classical electro- 
magnetics textbooks, Meanwhile, John 
and his brother Gary were already 
selling the stressdefectrelieving de- 
vices. The process even works for 
media such as color film. Bearden ex- 
plains Bedini’s process as self- 


oscillating, optical- 
electronics, and hopes 
that even structural 
metals can eventually 
be treated with it to re- 
duce stress defects, Is 
this negative entropy— 
self-ordering in the 
physical world? 
Bearden adds that 
most really new things 
are invented not by aca 
demic teams or corpo 
rate scientists but by 
the lone "independent, 
fiercely creative 
people.” 
| meet Bedini at his 
business, surrounded 
by electronics equip- 
ment. The back room 
looks like a museum of 
small prototypes of un- 
usual motor/ 
generators. Some are 
pictured on websites 
http:// 
rand.nidlink.com/ 
John or http:/ 
www.icehouse,net/ 
john /testa.html. 
He says his knowl- 
edge is on the internet, 
and now it’s up to 
others to build the de- 
vices. He says they 
have to experiment 
themselves, and it re- 
minds me that he 
taught a little girl how 
to make a motor which 
drove science teachers 
nuts—to see a little 
motor made of plastic 
with no return paths for the magnetics. 

“The funny thing was that her father 
bent a coat hanger and put a coil above 
the motor and used it as a generator. 
The motor ran much longer under the 
laad than they had expected," 

John Bedini was roaming the “free 
energy” scene in California in the 
1970s and early 1980s, collecting 
knowledge about medical as well as er 
ergy devices. He had an electronics 
business in Sylmar, and at home he ex- 
perimented with windmills and other 
systems. The utility company ob- 
jected—he was hooked up to their 
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Continued from Page 32 


insted lines and if his system were to 
kfeed, n. could extinguish the lights 
in the neighborhood. He disagreed. As 
he tells it, the officials’ final word was 
“we think you're stealing power" and 
they took their meter off the building. 
However, his lights were still on st 
night, because of his energy inven- 
tions, he tells me, Finally they struck a 
deal-he would have his power meter 
back but would pay a high fee for the 
service. 

The power company almost took 
away their hookup to his shop, but it 
was in an imdustrial area and they 
would have had Lo remove a three- 
phase transformer 
and therefore de 
prive the other 
businesses of 

wer, “They 
‘ound that when 
they switched off 
all the power in 
the shop nothing 
{electrical} was 
being drawn, bul 
the machines kept 
running.” 

He published 
instruetions for an 
energy device 
which Jim Watson 
of Colorado 
Springs then 
built—large-scale 
with a heavy fly- 
wheel, Watson 
demonstrated it at. 
the 1984 Bicenten- 
nial symposium 
celebrating Nikola 
Tesla's arrival m 
the USA. 

At the same 
meeting, Bedini 
displayed a circuit which charges bat- 
terias. Only one engineer out of the au- 
dience—Eike Mueller of the European 
Space agency—got up and measured Be- 
dini’'s apparatus. He affirmed tha it 
was charging the batteries. 

Dr. Hans Nieper’s book Revolution 
in Fectinology, Medicine and Society 
states that Bedini’s converter was 800% 
efficient in initial tests, and that 26 in- 
dependent researchers successfully du- 
plicated the device about which Bedini 
reported. 

However, the staff of the no-longer- 
published magazine Energy Urttlimitedt 
was Unable to replicate the device, and 
consulung engineer George Hathaway 
criticized Mueller's measirements, 

On the other hand, a preserter at 
the 1985 LSPA conference, Ken 


Moore, found that his model of Be- 
dims Gfioold Generator increased 
spoed as its load mereasod, He nbo wil 
nessed a Bedini prototype successfully 
operating. 

The same year, radio KABC talk 
show host Bill Jenkins used hes guest 
speaker's spot at a March 12 Town Hall 
forum at the Biltmore Hotel in Los An- 
geles to announce a free energy de- 
vice, with Bedini and Steven Werth. 
The two demonstrated what was de- 
seribed as a Kromrey gravity field gen- 
erator with 180% efficiency, powered 
by a battery bank which required no 
recharging from an outside source. 

A newspaper account said the audi- 
ence included public utility represent a- 
tives and investment brokers. Bedim, 
then 37, told the forum that he 


foyszed yernan OF Barx motor intended for commercel production, 


planned to make his generator univer- 
sally available to the public at a nom 
inal Cost. instead of selling to the 
highest bidder. He described his 
working model as using stressed, 
pulsed scalar waves out of phase, to 
tap zeropoint energy of the vacuum of 
Space. The concept was not found in 
physi¢s hooks, but is perfectly ratural 
and it, works, he said, 

Jenkins had publicly mtroduced 
concepts such as scalar interferometry 
through one of his radio quests, physt 
cut Bearden, 

How did the crc officials at the 
Biltmore forum react to a “free energy” 
demonstration—light bulbs strung 
across their luncheon plates? Bedini re- 
calls the growled demands to remove 
the d___ bulbs so they could eat. “Free 
energy” was not a part of them reality. 
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Within & few weeks, Bedini was vis 
ited by two thugs who were definite 
unfriendly toward his efforts Lo unhoo 
from today's power structures, They 
had the appesrance of bodybuilders 
who had just stepped out of a gymna- 
sium, and pushed him against his shop 
wall while saying in a threatening 
manner that they expect he will con- 
tinue to use gasoline, He laughs shortly 
while recalling the incident, but evi 
domtly know they were serious. 

Now that he has moved to Idaho, 
the reason “they” don’t bother Bedini 
any more, he figures, ts that he limits 
his models to toy-size. His model col- 
lection only demonstrates a principle- 
that he believes could power a house if 
scaled up in size. The prineiple im- 
volves storing discharged pulses of en- 
ergy that are created while doing work 
with previously stored energy. The se- 
quence is "do the work, discharge, do 
the work, discharge” and so on, 

The devices operate in a manner 
contrary to conventional motors and 
generators, | am told. "You wart the 
thing to do work. The more work it 
does, the more energy it gathers," Be- 
dint says, 

A recent model, incorporating a bi- 
cycle wheel with magnets glued on the 
inside of the perimeter, has a large- 
bladed fan—angled to slow the rota 
tron—as the work toad. Bedini un 
hooked part of his circuit to demon- 
strate the spark. He was showing how 
much energy is ser back to the bat- 
tery, contmually im step. Repeatedly 
the setup runs the motor for a cortan 
length of time, shuts it off and then dis- 
charges. 

Bedini is scornful of experts who 
have visited him and can't understand 
why a small motor could be charging a 
battery yet the motor does mot slow 
down, 

“We understand what the energy ts. 
Tesla knew exactly whal it was. And 
it's the furthest thing from what they 
want to measure with their electron- 
pushers.” 

Today's instruments all measure 
electron flow, he seid, but no meters 
are available to measure what is im 
volved in his models. What, thon, t Be 
dini dealing with? It's electrostatic in 
nature, he replies, and must be con- 
werted into standard electricity. 

The rhythmic pop, pop, pop sound 
of a Bedini device comes from a blue 
spark which he describes as an ultra 
violet type of are—similar to radio- 
frequencies but not RF, It can be accu- 
multed and discharged m pulses 
which then can be converted into elec- 
trons. 

If scientists want to build-a big elec- 
tron-pusher, the answers are on his 
website, he said. However, Bedini has 
no patience with researchers who ask 


tor Apecifics such as where to buy the 
magnes. “Just go got thom, Don't 


bother me” He said the devices only 
need to be tuned, and exact materials 
are not crucial. “Use the type of mag 
nets that fit your wheel. H you don't 
gel enough output from the coils, add 
more windings. Or change the geom- 


lI visit the little girl and see if it is 
that easy. 

Earlior this yoar Shrawneo Baughman 
wanted a science fair project. Sha 
found a book with plans for a motor, 
but it looked boring—corks and match 
boxes. Her father promised the parts 
for a better one. He works near John 
Bedini, who instructed Shawnee for a 
couple of hours a day for a few days. 
She finished building it the day before 
the fair. 

“We only tested it for like a day, left 
it running overnight sometimes, but 
sometimes we'd leave it running for an 
hour or two hours or something.” 

The other Kids liked it; that’s how it 
was voted ‘best of show". Adult judges 
gave her the other top prizes. 

She flicks the wheel into motion 
æd it runs. 

“This is the electromagnet coil, It 
has the power wire and the trigger 
wire..Tha power wire carries the 
voltage around the electromagnet coil 
and it goes through to the transistor— 
that. little black thing-then it goes 
through the resistor and the diode and 
the trigger wire follows it and then the 
voltage How comes oul again and re- 
turns back to the negative side of the 
battery ..The electromagnet generates 
the power, ther it spins the wheel: the 
electricity goes through the generator 
coil which lights up the light-emitting 
diode, Then it starts all over agam,“ 

"We've been using this battery for a 
month or so now. It's supposed to 
have only 900 spins per nine volts, and 
that's a nine-volt battery, so if it were 
to run out then it would have nun out a 
long time ago!” 

She has only changed the battery 
three times since building it six months 
ago. 

Schools’ mvolvernent in the mew 
erergy field adds impetus, Andreas 
Manthey is an instructor who orga 
nized a Study Group for Free Energy at 
the Technical University of Berlin, Ger- 
many. He says the German version of 
my book impetied him back into new 
energy research. 

Jim Watson disappeared from the 
public newenergy scene a couple of 
years after the 1934 demonstration, but 
John Bedini and colleagues are sharing 
a3 much information as they believe 
that they can share. Bedini views chil- 
dren such as Shawnee as our hope fer 
the future, W 
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Shop Photos 


For more pictures, just search on Google Images for "bedini ssg." 
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Foreword 


This book is the second in the series of Bedini SG Handbooks. The full 
instructions on how to build the Bedini SG Energizer are in the first book of 
the series titled Bedini SG, the Complete Beginner's Handbook. If you are 
not familiar with the Bedini SG project, then you can learn more HERE. 


This book does not review any material from the first book. It simply picks 
up the instructions at the Intermediate Level. For instance, the first book 
assumed the reader did not know anything about electronic parts or 
circuits. This book, on the other hand, assumes the reader does have a 
working knowledge of electronics and circuit functions. 


Since the release of the first book, Bedini SG, the Complete Beginner’s 
Handbook, the entire Bedini SG world has been taken to the next level. It 
includes the most detailed instructions on how to build the machine, 
coupled with a comprehensive explanation of the theory of operation. It 
also introduces the "attraction mode" of operation for best performance. 


This book picks up where the Beginner's Handbook leaves off. It starts with 
methods to "fine tune" the oscillator, how to charge capacitors and 
discharge them into the batteries, and other related concepts. It also 
includes more advanced theoretical discussions about Tesla's methods for 
creating a "power gain" in a circuit and the difference between energy 
conservation and energy recycling. 


After learning this material, you should be able to raise the efficiency of 
your Bedini SG project to levels that you may not have thought possible. 


Peter Lindemann (March 2013) 
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Introduction 


"There are only two ways to live your life. One is as though nothing 
is a miracle. The other is as though everything is a miracle." 
Albert Einstein 


The first time I asked John Bedini how the energizer worked, he looked me 
straight in the eye and said "it's a trick." This was not the answer I wanted. 
It made me really mad! For me, the idea of a "trick" meant that it was not 
real, or that I was being fooled in some way. Luckily, this is not what John 
meant. But what he did mean took me years to understand. 


The machine does NOT break any Laws of Nature. It does, however, take 
advantage of a number of narrow "windows of opportunity" which 
mainstream science has not spent much time exploring. When measured 
directly, the over-all efficiency of the machine is always under 100%. 
However, when built properly, the battery being charged by the system 
always charges faster than the battery being drained by the system. 


This apparent paradox is the "trick" that John was referring to. Electrically, 
the machine does not produce a "net energy gain." The machine does not 
produce more electricity than it uses. It does, however, produce an unusual 
set of conditions that the batteries translate into an accelerated charging 
rate. The end result is an energy gain that can be accessed from the 
batteries over time. 


This Intermediate Handbook is the next step in the unraveling of some of 
John's "tricks", what they are, why they work, and how you can do it to. 


Peter Lindemann, D.Sc. 
Aaron Murakami, BSNH 
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Chapter One 


Fine Tuning the SG Energizer 


Introduction: 


It is assumed that, if you are reading this, you own a copy of the first book 
in the series, Bedini SG, the Complete Beginner's Handbook, and that 
you have a working model of an SG Energizer in your possession. 


The purpose of this chapter is to guide you, step-by-step, to make a 
number of minor modifications to the machine so that it draws less energy 
from the run battery, delivers more energy to the charging battery, and at 
the same time, produces more mechanical energy on the wheel. 


If you built your model based on the instructions in the Beginner's 
Handbook, it is probably running pretty well already. But guess what? It 
can run better! So, let's get started. 


Basic Tuning: 


If you have done your research, 
you know that the Bedini SG 
Energizer is based on John 
Bedini's US Patent #6,545,444. 
Here is a copy of the diagram 
from that patent. You can see 


that the circuit includes a 
"variable resistor" in the section 


13c 


1 

f 

>/ 

Ss 
BS | 

AS 


that connects the trigger coil to 
the base of the transistor 


(component #15). 
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It also includes a capacitor (component #24) and a means to discharge the 
capacitor periodically into the second battery (components #27 and 28). 


If you have looked on the internet or into some of the discussion forums for 
the SG or Monopole, you have probably heard of a simple method of "fine 
tuning” the SG Energizer. When there is only one power coil, this process is 
quite simple. But when there are multiple power windings, as in your 
Beginner's model, the process has a few more details associated with it. 


The simple method 


involves replacing the 470 


Ohm base resistors on each 
transistor with a 100 Ohm 
resistor and then inserting 
a 1 watt 1k Ohm variable 
resistor (potentiometer) in 


series, as shown in the 
second drawing. (Red box) 


To "tune" the unit, simply 
start it up and find the 
place on the potentiometer 


where the wheel is turning 
the fastest while the circuit 


is drawing the least current 


from the run battery. 


Obviously, you would 
need an amp meter on the 
run battery and a tachometer on the wheel to determine these conditions. 


Some experimenters thought this information should have been included 
in the Beginner's Handbook. While it was being written, I specifically asked 
John about this, and he said that he wanted beginners to build the basic 
model and get it running first, so the 470 Ohm fixed resistors were 
specified on the base of each transistor in that book. 
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That said, while the method of placing a 1k Ohm potentiometer in series 
with the 100 Ohm resistors does give a reasonable measure of variability, it 
does NOT really set up the conditions for "fine tuning" the system. This is 
especially true of coils that have multiple strands of wire on them and 
multiple transistors. 


Fine Tuning: 


To understand why this is true, we have to look closely at the timing of the 
transistor switching, down at the micro-second level. "Fine tuning" is about 
optimizing the operations of the oscillator. If you have a dual-trace 
oscilloscope, you can watch the switching of any two of the transistors 
simultaneously. If you watch enough sets, with the time base short enough, 
you will start to see that they can switch one or two micro-seconds apart. 


This is especially important when the transistors are turning OFF because 
that is when they are trying to discharge their energy into the recovery 
circuit. If a few transistors are turning OFF while the rest are staying ON, 
even for a few micro-seconds, this can blunt the inductive kickback of the 
system. You quickly realize that what you want is for all of the transistors 
to turn ON and turn OFF at exactly the same time, so the energy can flow 
through the machine perfectly smoothly. 


The reason the transistors may not be perfectly synchronized at this point 
is that you are using electronic components that are mass-produced. That 
means that they each may have slightly different operating specifications. 
While they are all "very close" and "within acceptable tolerances", they are 
not all exactly the same. So, to get them all to behave the same in the 

circuit, we have to find the ones whose performance specifications match. 


In order to do that, we actually have to measure the performance 
characteristics of the transistors BEFORE we put them in the circuit of the 
SG oscillator. Here is a photo and a schematic of the simple circuit that 
John developed to perform this test. 
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Essentially, it measures the current passing through the transistor, also 
called the "collector current" or the "gain" of the transistors. 


: 
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The tester consists of a 12 volt power supply, a 500ma meter, a place to 
temporarily connect the transistor, a variable potentiometer to adjust the 
base current, a momentary switch to activate the test, and two other 
resistors. In this example, John has taken the front off the meter and added 
some marks on it so the test is easier to interpret. Regardless of these extra 
markings, the test results will be on a scale of 0 to 500 milliamps. 


From the schematic, you can see that the circuit simply passes current 
through the transistor to operate the meter. You may find that when testing 
Bi-polar NPN transistors, you may need to put a jumper wire over the 27K 
resistor (dotted red line) to get enough sensitivity on the meter. What you 
are looking for are 7 transistors that pass the same amount of current to the 
collector when activated by the same amount of current to the base. 


In order to do this, you may need to look through (purchase) between 30 
and 40 transistors. For hobbyists on a budget, this may be prohibitively 
expensive. But for serious students who really want to understand how 
well their SG model can perform, it’s a small price to pay. Also, since it is 
probable that more than one set of matched transistors could come out of a 
group of 40 transistors tested, experimenters could make group purchases 
and share the results. 


www.bedinisg.com/intermediate 11 


The Transistor Matching Test: 


The test is run like this. Once you have the circuit built and the group of 
transistors you want to test ready, get out a note pad and start testing. Put 
the first transistor in the tester, push the button to start the test, and adjust 
the potentiometer to read "mid-scale." The first time through, you are 
simply looking for the transistor that has the LOWEST gain, meaning the 
lowest reading on the meter. (You may have to raise or lower the 
potentiometer in order to find the right range to get the meter to read for 
all of the transistors.) When you find the transistor with the lowest reading, 
mark it "Calibration 100". After you have done that, then put that transistor 
back in the tester and turn the potentiometer so that the meter READS 100. 
The circuit is now "calibrated" and ready to test your other transistors. 


Test each transistor again, but this time, write the meter reading on the 
transistor in pencil. When you are done testing all of the transistors you 
have, find all of the ones that have the same number, or numbers that are 
relatively close to each other. These will become the "matched sets." 


If you test 40 transistors, you may be able to put together 2 or 3 matched 
sets of 7 transistors, with various ranges of gain. The best set will be the 7 
transistors that have the highest value with the same gain. 


[From now on, leave the calibration transistor with the test circuit. It is part 
of the test set-up now. This tester is specific for testing MOSFET or NPN Bi- 
polar Transistors, but you can test any model number within those types. 
All you have to do is create a specific calibration unit for each different 
transistor type. This allows you to test a wide variety of transistors and 
always go back to the settings that are best for each model of transistor. ] 


Further Refinements: 


You may have noticed that we have now discovered which transistors have 
the same gain when activated by the same base current. After we calibrated 
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the test circuit, each transistor was activated by the same current coming 
through the potentiometer. In order to get those identical gains to appear in 
our SG Energizer when it is operating, we need to duplicate that condition, 
as well. 


What that means is, to finish the "fine tuning" process, we still have to find 
seven base resistors that have identical values. If you absolutely want to 
max out your fine tuning, you will want to use the single 1K potentiometer 
and the seven 100 Ohm resistors, one on each transistor base connection, as 
described in the "basic tuning" section described on pages 8 and 9. If you 
just want to use fixed resistors, then you want to just use the 470 Ohm 
resistors that were specified originally. 


Luckily, most resistors are inexpensive and come in bags of 200. This gives 
us plenty of candidates to test. All you'll need for this test is an Ohm Meter 
(usually part of any digital multi-meter) that can read Ohms down to 
tenths of an Ohm. When measuring each resistor, standardize the contact 
method using alligator clips, and write down each resistance. When you 
have found 7 resistors with the same resistance, you can stop testing. 


After you have found 7 matched transistors and 7 matched resistors, you 
may install them in your model. Your Bedini SG is now "fine tuned." 


What is the Most Important? 


That depends on your level of interest. If saving money is most important, 
then just install the 1K potentiometer and any 100 Ohm resistors. This will 
give you a benefit at a low cost. If you want to see how far the science will 
go and are willing and able to afford the time and parts, this chapter fully 

outlines how to optimize the SG oscillator efficiency. 


You may be wondering whether using matched sets or faster diodes on the 


output circuits are necessary? After extensive testing, John has never seen a 
significant benefit there, but you are always welcome to experiment. 
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Other Adjustments: 


OK, we have tuned the SG Energizer from the electrical stand-point. The 
last thing to do is tune it from a mechanical stand-point. 


The main issues here are maximizing balance and minimizing friction. 
Right now, the wheel and fan should be fairly well balanced, but you could 
check that and make any minor adjustments to improve it, if you wish. 


The other issue is friction. Since the wheel has an open architecture, there is 
not a lot of air resistance. The only other friction issue would be in the 
bearings. If you believe the bearings are stiff because they are either too old 
or too new, you can take them out of the SG and soak them in kerosene to 
remove all of the grease. Once they are clean and dry, you can apply a 
small amount of a light weight oil to them. This should give you a very low 
friction, free-running bearing. 


The last thing you can look at is the height of the magnets above the coil. 
On page 56 of the Beginner's Handbook, we specified a magnet to coil 
clearance of 1/8" of an inch. After you have optimized the circuit timing for 
maximum wheel speed at the lowest current draw from the run battery 
and are satisfied with the free running of your bearings, you can see if 
adjusting the height of the wheel above the coil can give you any final 
improvements. It is the last thing to look at. 


Adjusting the wheel height above the coil may have to be done in 
extremely small increments. For this, a series of shims or spacers is the best 
method to use. Even if very little benefit is to be expected, you may want to 
run the experiment just to see the result. 


Now that your Bedini SG Energizer is "fine tuned", let's start looking at 
some advanced theory. 
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Chapter Two 


Energy Conservation 
vs 
Energy Recycling 


The Bedini SG Energizer is a machine that demonstrates an "energy gain" 
while it runs. This "energy gain" is supposed to be impossible according to 
the First Law of Thermodynamics and the idea of "Energy Conservation." 
The First Law of Thermodynamics is usually expressed with the idea that 
"Energy can be converted from one form to another, but it can not be 
created or destroyed." 


This idea was initially derived from a paper titled On the Conservation of 
Force, published in 1847, by Hermann von Helmholtz. But this is a 
significant departure from what he really said. His original statement was 
"Nature as a whole possesses a store of energy which cannot in any wise be 
added to or subtracted from", to which I would simply add "by us". 


But I would go farther. I would also say that "Nature as a whole possesses 
the entire store of energy by which any of our machines may be activated, 
regardless of how well they may convert that energy into a useful form." 


We have never said that the Bedini SG Energizer "creates" energy. We have 
said, however, that it operates in an "open relationship" with the 
immediate environment. This allows the machine to gather energy from 
the environment at a rate that more than makes up for any energy that may 
be dissipated back into the environment at the same time. 


Energy Conservation states that "energy cannot be created or destroyed." 
This, however, does not preclude the idea that this same indestructible 
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energy may be able to be recycled or reused! The general interpretation 
presumes that this cannot be done, but, in fact, it can. 


Nikola Tesla was one of the first significant scientists to turn his back on 
the Laws of Thermodynamics and publicly state his disbelief in these ideas. 
He openly proposed "heat engines" that derived all of their energy from the 
ambient heat of the air while producing cold air as a by-product. His 
replication of Heinrich Hertz' experiments concerning the propagation of 
electromagnetic waves in air caused him to denounce the entire "discovery" 
as completely false. He even referred to the mathematical work of James 
Clerk-Maxwell as "poetical concepts." By 1900, Tesla had run enough 
experiments that he was certain that electrical phenomena did not follow 
the same laws as heat in almost every situation. 


Tesla saw no reason to associate thermodynamics with electrodynamics at 
all. In fact, he thought electrodynamics was much more related to fluid 
dynamics. In his June 1900 article titled The Problems of Increasing Human 
Energy, Tesla states "Whatever electricity may be, it is a fact that it behaves 
like an incompressible fluid and the earth may be looked upon as an 
immense reservoir of electricity." 


While Helmholtz was brilliant, and we owe a great debt of gratitude to him 
for his discoveries, his philosophical attempt to unify all forms of energy 
into a single set of behavioral laws in 1847 was premature, and ultimately, 
incorrect. 


So, what is really going on? What methods allow us to use electricity, 
recaptured it, recycled it, and use it again? Its really quite simple. Since 
electricity becomes useful when a potential difference is present, the "trick" 
to recycling it is to get electricity to raise it's own potential! 


In thermodynamics, it is difficult to get heat to raise it's own temperature, 


but in fluid dynamics, it is quite easy to get a low potential flow of water to 
pump itself to a higher level by taking advantage of its inertia. The best 
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known method to do this involves the use of a device called a hydraulic 
ram pump. 


The following illustrations highlight a number of similarities between the 
hydraulic ram pump and the Bedini SG oscillator. 


High 


Hydraulic Sibu 
Ram Pump 


Input 


Low = Output 


The hydraulic ram pump is a simple device that allows the inertia of a 
FLOW of water to pump some of that water to a higher level. Here's how it 
works. Water flows from the Input to the Low Output through the Main 
Valve. This flow builds up a momentum in the mass of the water. So, when 
the main Valve is suddenly shut, the water has nowhere to go but past the 
Check Valve, up the Rise Pipe, and out the High Output. When the 
pressure and momentum of the water flow is exhausted, the Check Valve 
closes, the Main Valve opens, and the cycle begins again. 


The Bedini SG oscillator is remarkably similar. Battery B1 establishes a flow 
of electricity through the Main Coil MC when transistor T is conducting. 
This builds up an inertial momentum in the circuit that establishes itself as 
the magnetic field in Main Coil MC. When the transistor T suddenly stops 
conducting, the magnetic field established by the current flow wants to 
keep that current flowing. This represents an inertial property of electricity, 
like stored momentum. Since the current continues to flow, but cannot flow 
in the loop with battery B1, it is forced out through diode D2 and will raise 
it's potential as high as it needs to to fully exhaust the momentum. 
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So, the gravity fed water flow from Input to Low Output in the ram pump 
is like the Input to the oscillator from battery B1. The inertial properties of 
the water flow are like the magnetic field in Main Coil MC. The Main Valve 
in the ram pump is like the transistor T in the SG oscillator. The Check 
Valve in the ram pump is like diode D2 in the oscillator. The High Output 
of the ram pump is like battery B2 being charged to levels above battery B1 
in the SG circuit. 


This illustrates how a hydraulic ram pump is almost a perfect analogy for 
the Bedini SG circuit. Tesla was right. The behavior of electricity closely 
follows the model of fluid dynamics, not Thermodynamics. In addition to 
this, the method to get electricity to "raise it's own potential" by eliciting its 
inertial properties has been known for over 100 years! 


If you question these ideas or someone else questions you about this, don't 
be intimidated. The Bedini SG Energizer does NOT follow thermodynamic 
models and its behavior is not limited by modern interpretations of these 
rules. The SG does use and recapture much of the energy it is running on, 
and then goes on to recycle it again for future use in the second battery. 


Tesla discovered these processes while trying to replicate Hertz's supposed 
findings of electromagnetic waves. He first reported on these discoveries in 
a lecture titled On Light and Other High Frequency Phenomena in February 
of 1893. (120 years ago!) This lecture outlines what Tesla spent the rest of 
his life working on. It is also the first public disclosure of his discovery of a 
new way to use electricity. 


This process he called his "Method of Conversion." 
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Chapter Three 


Tesla’s "Method of Conversion" 


On May 1, 1888, Nikola Tesla was granted seven US Patents. These patents 
covered his single phase and multi-phase electric motors, generators, 
transformers, and the methods to transmit electric power over long 
distances with minimal losses. Five other US Patents were issued to him 
that year that helped round out the new way to use poly-phase, alternating 
current (AC) electricity at an industrial scale. 


In 1896, these inventions and methods became the basis for the first large- 
scale hydro-electric power station to be built at Niagara Falls with the 
power used to light up Buffalo, New York, and eventually, New York City, 
over 400 miles away. Most inventors would be proud of such an 
accomplishment, but for Tesla, there was a problem. Between 1888 and 
1896, he had developed a better way to use and transmit electric power! 


He first publicly described these new methods of energy production and 
energy transmission in a lecture titled On Light and Other High Frequency 
Phenomena, delivered twice, first in February 1893 in Philadelphia, and 
second, in March in St. Louis. In this lecture, he openly declared that he 
had discovered a whole new way to use electricity and a way to "convert" 
ordinary electricity into this new type. 


These discoveries proved to Tesla that static electricity was more powerful 
than electro-magnetic force; that interrupted direct currents were more 
important than alternating currents; that electric current could be 
propagated down a single wire with no return; and that loads could be 
operated at the end of a transmission line that reflected little or no energy 
consumption effects back to the generator. 
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This was definitely a better way to use electricity! The process to produce 
these effects from ordinary electricity he simply called his.... 


"Method of Conversion." 
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This diagram, taken from Tesla's lecture, shows the six most effective ways 
to produce the effects he discovered. He clearly shows that the effects can 
be produced whether he started with AC (3 examples on the left) or DC (3 
examples on the right). [Mind you, these are circuits for the methods that 
worked the best in 1893. Modern circuits open up new possibilities. ] 


He also developed solid-state methods to produce these effects. The best 
example of this type of circuit is found in US Patent #568,178 issued in 
September of 1896. The circuit charges an inductor with interrupted DC 
currents, then discharges the inductor to charge a capacitor, which in turn 
discharges into a low impedance circuit to produce the effects he wanted. 
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The patent states: "The energy 
of the direct current supply is 
periodically directed into and 
stored in a circuit of relatively 
high self-induction, and in 
such form is employed to 
charge a condenser or circuit 
of capacity, which in turn, is 
caused to discharge through a 
circuit of low self-induction .. 
for producing any desired 
effect." Tesla used this circuit 
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to step the voltage up from the capacitor discharge to power special lights 


designed to run on these currents, as shown in the image above. 


This illustration also shows a small electric motor operating a rotating 


switch to control the capacitor discharges. 


Here, again, is the illustration 
of the SG circuit from John's 
US Patent. The circuit charges 
an inductor (coil) from an 
interrupted DC source, 
discharges the coil into a 
capacitor, which in turn is 
discharged periodically into a 
low impedance load (battery). 


The similarities are obvious. 
The SG circuitry looks like a 
modern version of Tesla's 
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Method of Conversion. It is simply designed to operate on lower voltages 


and with modern components. Besides that, it performs many of the same 


circuit functions and provides many of the same benefits. 
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What does the Circuit Do? 


The output of Tesla's circuits operated the loads on a rapid series of 
capacitor discharges. These were bursts of voltage and current, all 
propagating in the same direction, separated by intervals of no activity. 
Tesla said that running circuits on this type of power "..enables me to 
produce many effects which are not producible with an unvarying force." 


What he is saying is that a staccato of uni-directional impulses can 
accomplish things that pure DC (direct current) cannot. So, let's look at this 
situation and analyze what is happening. 


A relatively low voltage, low current source of DC can be used to charge 
the inductor (coil) in the first step. When the coil discharges into the 
capacitor, depending on its capacitance, the voltage may rise to many times 
the voltage of the original source. So, in step two, the voltage rises, which 
for Tesla represents the "electrostatic force." Voltage is the equivalent of 
pressure in a fluid, so in step two, the electrical pressure has been raised. 


Now, when the capacitor is discharged into a circuit of low impedance, all 
of the energy can discharge very quickly. This means that for a very short 
time, there is a very high flow of current. So, the total effect of the circuit is 
to take a moderate but continuous flow of voltage and current and convert 
it into a series of short impulses of high voltage at high current. 


What are the Benefits? 


In order to get a clear idea of the benefits of this conversion, I offer this 
illustration. Imagine, if you will, a wall made of a typical wooden frame 
covered by sheet rock (plaster board). My goal is to tear down the wall, but 
all I have is the energy equivalent of "one pound of force" distributed over 
"one square foot" of the wall. I can provide this amount of energy 
continuously, but applied to the wall directly in its present form, I cannot 
move the wall or even scratch the paint. How can I use this amount of 
energy to destroy the wall? 
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Tesla's Method of Conversion is the way. So, in the first step, I need to raise 
the pressure of the energy manifestation. I can do that by taking the one 
pound of force distributed over the one square foot (144 square inches) and 
apply that force across a smaller area. Let's say I cut the area down to % the 
size. So now Iam applying my force across an area that is 6 inches by 6 
inches, or 36 square inches. For the amount of energy to be the same, Iam 
now applying 4 pounds of force across 36 square inches of the wall. 


This is great, but it's not enough, so I cut the area down by % again. Now I 
am down to an area that is 3 inches by 3 inches with a force of 16 pounds 
applied to it. So, [have raised the pressure (force) in the situation by 16 
times by applying the energy to a smaller cross-section of the wall. But this 
is only step one in Tesla's Method. 


Step two is to make the force intermittent. OK, I currently have 16 pounds 
of force continuously applied to 9 square inches of the wall. What happens 
if I apply all of that force in 1/10" the time? Now I can hit the wall with 160 
pounds of force for a 10" of a second. Now that is going to start smashing 
the plaster board. Mind you, we are still talking about exactly the same 
amount of energy as we started with. 


Step three of Tesla's Method allows us to create a series of these large 
impulses, second after second. So, we can hit the wall with one 160 pound 
impulse for a 10™ of a second, once a second. Alternately, we can hit the 
wall with 160 pounds for a 100" of a second, ten times a second, or for 
1000* of a second 100 times a second. As I can continue to do this, second 
after second, the wall is rapidly demolished. 


So, what has changed? Think about it. It's important that you understand 
this. The total amount of energy expended has not increased. There is NO 
energy gain here. But what we have done is to concentrate that energy and 
change the density and time constant of its expression. 
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Energy is defined as the ability to do "work" and the rate at which work is 
delivered over time is called "power." So, one of the things Tesla's Method 
of Conversion produces is a "power gain." It can convert a source of low 
voltage and low current electricity into a series of uni-directional electrical 
impulses of high voltage and high current. Tesla stated that this process 
was able to produce effects that could not be replicated any other way. 


Even alternating currents of high voltage and high current could not do 
what the uni-directional impulses could. Upon careful analysis, the reason 
is clear. Alternating currents do not transfer any net inertial effects since all 
momentum produced in one direction is negated by the next reversal. 
Thus, the inertial properties of electricity cannot be expressed using 
alternating currents or continuous direct currents. Only intermittent direct 
current impulses allow the expression of electrical inertia to build up ina 
system; like a hidden flywheel storing momentum. This is another added 
advantage of the process. 


Yet another advantage of the process has to do with the electrical 
characteristics of capacitors designed for rapid discharge. The property is 
called a "low ESR", or equivalent series resistance. The capacitor offers 
almost no resistance to the discharge of high currents. In AC systems, this 
is referred to as "low impedance." 


Many of you may know, when the source impedance of a power supply is 
lower than the connected load, the rate of power transfer can be very high. 
John Bedini found this to be especially useful when applied to battery 
charging. The inertial effects of the electrical impulses would build up in 
the battery, and even continue to charge the battery after the charger was 
disconnected! John eventually referred to this process as "over- 
potentializing the electrolyte." 


There are even more advantages that show up when Tesla's Method of 


Conversion" is fully explored. To do this, let's look closer at the capacitor 
and see what happens when it is charged by a collapsing inductor. 
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Chapter Four 


Capacitors and Electrets 


Capacitors are electrical devices that can "store" electricity. This is the 
general understanding. The specific issues concerning "how capacitors 
work" and "how electricity is stored in them" are extremely complex. 
Questions of whether that charge is stored as electrons on the plates or as a 
stress in the dielectric separator are still being debated in professional 
circles. 


But before we explore that, we need to understand the function of another 
electrical device called an electret. An electret is similar in construction to a 
capacitor in that it has two electrically conductive plates separate by a 
dielectric material. But in the case of an electret, the dielectric material is 
permanently polarized, so it spontaneously produces a charge separation. 
An electret is like the static electricity analog of the permanent magnet. A 
permanent magnet constantly produces a polarized magnetic field around 
itself, and an electret constantly produces a polarized electric field within 
itself. 


Capacitor Electret 


Positive ` Negative Positive ` Negative 
Plate -` Plate Plate -7 Plate 


t 


Unstressed Pre-stressed 
Dielectric Dielectric 


www.bedinisg.com/intermediate 25 


The simplest way to make an electret is to pour hot, molten wax in between 
two metal plates and establish a high voltage gradient across the plates. As 
the wax cools and hardens, its crystal structure forms in the stress of the 
electric field. After the wax cools down to room temperature, the two metal 
plates will always have a voltage potential between them. The best kinds of 
wax for making electrets are bees wax and carnauba wax. 


What is interesting about this is that Nikola Tesla routinely used paper 
impregnated with bees wax as the dielectric separators in his capacitors. 
This arrangement always made his oscillators produce higher outputs. 


John Bedini has used commercially available "electrolytic" capacitors in his 
oscillator circuits, but has found corresponding gains, even at much lower 
voltages and much lower frequencies than Tesla employed. It has taken 
considerable work to figure this all out, but what seems to be happening is 
this. 


Temporary Electrets: 


When an appropriate dielectric material is used in a capacitor that is 
charged from the energy of an inductive collapse, the electrostatic 
component of this type of electricity produces a "temporary electret effect" 
in the capacitor. Exactly how well this effect is established and how long it 
persists depends on the material used as the dielectric. 


Here is what it looks like. Normally, if you charge a DC capacitor from a 
battery or from a rectified power supply, the capacitor will charge to the 
applied voltage. After the supply is removed, the capacitor can be 
discharged once and drawn down to 0.00 volts. After the load is removed, 
the voltage on the capacitor may rise above 0.00 volts by a few millivolts. 
The standard behavior of a capacitor involves very little voltage recovery. 


If, however, that same capacitor is charged by an inductive collapse event 
and subsequently discharged to 0.00 volts, as soon as the load is removed 
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the voltage may rise back to as much as one VOLT! This behavior of 
ordinary electrolytic capacitors has been witnessed thousands of times. 

As this process is repeated during operation of the SG oscillator, the effect 
eventually reaches a maximum level. Whatever that benefit level is, this is 
the second method employed by John in the SG Energizer to get electricity 


to "raise it's own potential." 


What this means is that every time we discharge the capacitor into the 
battery to charge it, the capacitor is refilled, partially from the coil 
discharges, and partially from the "temporary electret effect" in the 
capacitor itself. This phenomena is definitely an energy gain in the system 
and the appearance of electricity that did not come from the run battery in 
any way that can be measured on today's meters. 


This clearly establishes the theoretical basis for the observed performance 
of the machine. The second battery charges better and faster when the 
capacitor charge and discharge section is added to the circuit, in spite of the 
measurable losses associated with the switching process. 


All of the charge rebound that the capacitor provides on its own is 
completely free, as it is not provided by the first battery in any known way. 
This gives an immediate and obvious advantage over charging the battery 
directly with the coil discharges. 


So, in spite of the energy losses that are measurable in the switches, and 
even the charge losses caused by capacitor "leakage", the "temporary 
electret effect" seems to be able to more than off-set these losses with an 


even larger gain in charge. 


OK, let's look at this process more closely. 
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Chapter Five 


Capacitor Charge and Discharge Methods 


Over the last 8 years, a great deal of information about capacitor discharge 
methods for the SG circuits have been discussed on the Internet. In order to 
remove as much confusion as possible from this presentation of the 
material, a brief review of these ideas will be helpful. 


The Beginning: 


All methods of capacitor charging 
and discharging stem from John's 
original patent diagram, shown 
here. It shows a capacitor (#24) 
being charged by an isolated 
output winding (#13c) through a 
full-wave bridge rectifier (#23). 
The capacitor is then discharged 
through a rotating commutator 


and brush mechanism that makes 
and breaks the POSITIVE wire 
connection between the capacitor 
and the battery. 


One variation of this machine ran 
continuously for over 10 weeks 
straight during the winter of 2002. 
The capacitor was 330,000uf 
charged to 3 volts above the 
battery and discharged about 
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once per second. The brushes had silver contacts and the commutator 
wheel consisted of a section of 
copper rod inserted into a Delrin 
wheel, with the wheel machined 
down to expose the copper, as 
shown here in this close-up 
photo. The Delrin made the brush 
friction very low, and the 


silver/copper combination made 
the contact resistance very low. 
The wire in the capacitor 
discharge path was 8 gauge, also 
to keep the electrical resistance 
low. 


The SG wheel was turned in the 
"forced repulsion mode" operated 
by the "Bedini-Cole Switch" on 
the black heat sink in the lower 
foreground. Even though I 
explained in the first book that 
the "self-triggered" system 
operating in the "attraction mode" 


is more efficient, this early unit 
was still able to "self run" for 
more than 10 weeks by trading front and back batteries about once every 
12 hours. 


The point is this. There are multiple ways to make this work, but every 
system I have seen "self run" had a capacitor discharge circuit charging the 
batteries. 


So, let's recap this design. It has an isolated winding in the output. It has a 


full-wave bridge rectifier between the coil and the capacitor. The discharge 
circuit makes and breaks the positive line between the capacitor and the 
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battery. Contact for the discharge is made with a rotating commutator and 
brush mechanism. Large diameter wire is used in the discharge path to 
keep electrical resistance down. The capacitor is relatively large (330,000uf) 
and the discharge rate is about once per second. 


This example clearly defines the five major components needed for 
charging and discharging the capacitor. They are: 


1. The circuit used to take the energy out of the coil and transfer it to the 
capacitor. 

2. The circuit used to take the energy out of the capacitor and transfer it 
to the battery. 

3. The method of switching used to discharge the capacitor. 

. The method of timing used to trigger the switching mechanism. 

5. The size of the capacitor and the frequency of its discharge. 


aN 


John has tried at least 300 variations on all of these parameters and has 
come to a set of specifications he uses regularly now. Over the years, many 
people in the forums experimented with dozens of these ideas, so it is 
difficult to find the best way to do this from that source. To clarify the best 
way to accomplish each of these, I'd like to expand on them a little bit. 


Circuits for Charging the Capacitor: 


The drawing to the right shows 
the circuit that charges the 
capacitor (#24) from an isolated 
output winding (#13c) through a 
full-wave bridge rectifier (#23). 
From an electrical efficiency 


point of view, this is the least 


efficient method. The full-wave 


bridge requires the output pulse 
to travel through two diodes that 


each have a voltage drop of 
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about .6 volts. Second, having the 
output pulse produced on a coil 
winding that is different than the 


winding the pulse came into the 
coil on, also produces about a 2% 
loss by induction. 


So, it seems clear that collecting 
the output pulse from the main 
coil winding (MC) and using a 
single diode (D2) to direct that 
impulse to the capacitor (C) is more efficient. 


If the goal is to charge the capacitor and discharge it into a second battery, 
as shown, there are very few reasons not to use the second method. If your 
goal is to recover this energy and make it available to off-set the drain from 
the first battery, then collecting it off of an isolated winding makes this task 
much easier. (Sample circuit not shown) But since the output pulse is 
inherently DC in nature, there is rarely a need to use the full-wave bridge 
at anytime, since a single diode is sufficient to isolate the pulse and store it 
in the capacitor. 


Circuits for Discharging the Capacitor: 
From the very early diagrams to 


the drawings used in the 
Beginner's Handbook, we have 


always shown the capacitor 
discharge circuit with the switch 
on the POSITIVE line. Classical 
electric circuit theory usually 
leaves the negative or ground 
lines connected throughout the 
circuit, and this is where John 


began his experiments, as well. 
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However, when John started to 
seriously explore the capacitor 
discharge effects on the battery, 


he found that leaving the positive 
lines connected and switching the 
NEGATIVE line also had merit. 
After extensive testing, John now 
switches the NEGATIVE line 
almost all of the time. 


The new theory that supports this thinking suggests that allowing the high 
voltage pulses coming from the coil to build up on the capacitor, but also 
letting them act on the positive terminal of the battery, produces a better 
result. The theory is that this circuit allows the positive plate of the battery 
to become "pre-potentialized" even before the current surge released by the 
switch acts on the chemistry. 


Switching both the Positive and the Negative connections between the 
capacitor and the battery at the same time may also have merit, but this 
option has not been extensively explored yet. This would provide complete 
isolation between the capacitor and the battery and may have uses under 
special conditions. 


Methods of Switching: 


We have discussed the capacitor discharge circuits. Now we are going to 
discuss the various ways that are available to make and break the circuit. In 
general, there are three basic ways to do this. They include mechanical 
methods, electronic methods, and hybrid methods that use features of both. 


The mechanical methods generally use a brush style commutator like the 
ones shown previously, or a cam actuated mechanical switch. The 
electronic methods generally use either bi-polar transistors, MOSFETs, or 
SCRs. The hybrid methods may use a cam actuated switch to trigger a 


www.bedinisg.com/intermediate 32 


transistor or other device. You can see, there are lots of options here. So 
let's look at each of these in more detail. 


Mechanical Methods: 


So, again, here is a picture of the basic 
mechanical switch used by John in many 
of the early models. The black wheel is 
turned at a mechanically reduced rate 
from the main Energizer Wheel. It is 
made of Delrin with a copper bar 
inserted into it. Then both are turned 
down in a Lathe to expose a small 


section of the copper. 


Both brushes contact the surface of the 
Delrin and when the copper section 
comes around, a contact is made 
between the brushes. This creates an 
electrical connection between the 
capacitor and the battery, and so the 
energy charge in the capacitor 
discharges into the battery. 


There are advantages and disadvantages to this 
method. The main benefit is that it is mechanical, 
so it can be built with no knowledge of complex 
electronic circuits. It does require some special 
tools, like a lathe, but industrious individuals can 
probably figure out how to built a rotating switch 
similar to this with basic tools. 


One disadvantage can be seen in the middle photo. You should be able to 


see that the copper is "pitted" along the lower edge. This represents the first 
edge to contact the brushes where the initial current surges from the 
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capacitor discharges are melting away the copper. So, there is some 
physical degradation of the switch and a maintenance issue over time. 


The other main disadvantage is that the brushes make contact with the 
switch for a much longer time than is required to discharge the capacitor 
down to the voltage of the battery, since the capacitor cannot begin to 
charge up again until 
the switch disengages. 


The other method to 
discharge the capacitor 
with a mechanical 
switch uses a small 


a 


"cam" mechanism on — 

the shaft of a geared A os T 
down wheel, and the s eS WM | KK = 
cam is used to actuate a i te 7 
stationary, enclosed 
momentary contact 
switch. 


This type of switch, pictured here, is readily 
available from many commercial outlets. Many 
of them come with their own "roller" attached to 
the actuator arm that is also spring loaded to 
turn itself OFF again after the cam passes. 


This method can be easily built by beginners who do not have access to 
machine tools, such as lathes or milling machines. 


Electronic Methods: 
The electronic methods to discharge the capacitors are much more 


complicated. Most of them use similar circuitry to control the device that 
actually does the switching. 
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Here is an example of a 
circuit that has been 


Capacitor Discharge 
posted on the discussion 


6) using 
threads for many years. I \ j NPN Transistors 


have highlighted in RED 
that part of the circuit 
that actually allows the 
discharge from the 
capacitor to the battery. 


You can see that the 
circuit also includes a 
timer chip (555), as well 
as an opto-isolator chip 
(H11D1) and a smaller 
NPN transistor (2N3440) 
to turn ON the main 
transistors (MJ15024). 


This is very close to the 
circuit used in the small 
unit pictured here called 
"The Real McCoy". The 
small yellow capacitors, 
with a total of 6.6uf, were 
charged to about 100 
volts and discharged 
about once a second. It 
could charge any type of 
battery from 2 volts to 24 volts. 


Since the unit was completely enclosed in this old bulk CD case, it had to 
"self-start" when connected to power. For this reason, it used the forced 
repulsion drive mode and the "Bedini-Cole switch" to control the oscillator. 
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Here is an example of a 


Capacitor Discharge 


circuit to discharge the 
capacitor using a MOSFET 


using 
j À MOSFET Transistor 
transistor. The discharge 


circuit path is traced in 
RED. The section of the 
circuit that charges the 
capacitor comes from the 
(+) and (-) terminals in the 


upper right corner. The 
signal that controls the discharge timing comes from the upper left corner, 
also not shown. These features could be the same as shown in the diagram 
illustrating the NPN Transistor circuit on the previous page. 


Finally, here is an example of 
a capacitor discharge circuit 
using an SCR. The discharge 
circuit path is traced in RED. 
Again, John has used a 555 
timer chip, an opto-isolator, 
and another small transistor 
to trigger the SCR, like he 
used for the MOSFET and 
the power NPN Transistor. 


The first two transistor 
circuits show the Positive 


line being switched while the 
third one, the SCR circuit, shows the Negative line being switched. The 
point is, the methods to switch either line are very similar. 


The pros and cons of each of these devices are as follows. The NPN 
transistor has the highest voltage drop across its junction, so it is better in 
systems where the capacitor is charged to higher voltages. The SCR has the 
lowest voltage drop across it's junction, but once activated, it will not turn 
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OFF until the voltages equalize between the capacitor and the battery. The 
MOSFET has a middle value voltage drop across its junction, about half 
way between the NPN and the SCR. But it can be turned ON and OFF at 
will, like the NPN. For these reasons, the MOSFET is usually the device 
chosen for these systems, as long as the voltages in the capacitor are in the 
moderate range, which means less than 20 volts above the battery. 


Hybrid Methods: 


These methods of discharging 
the capacitor use features of 
both mechanical switching 
and electronic switching 
together. In this picture, you 
can see the belt driven speed 
reduction feature, similar to 
the one shown on page 28. 


That is operating the rotating 
brush switch, which in turn 
triggers the transistors shown 
in the plastic box in the lower 
center of the second picture. 
The switching of the transistor 
then discharges the capacitor 
to charge the battery. 


So, this illustrates the three 
main ways to discharge the 
capacitor into the battery. As 
you can see, many dozens of 
different methods have been 
devised and tested over the years. Working closely with John during this 
period of development, I was constantly confronted with "John's Method". 
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That is, he was never satisfied when an experiment worked, even if it 
worked extremely well. He was always looking beyond the moment, to see 
what was still possible. And....he never guessed! He would always built it, 
and run the test! 


At one point, John was testing 
different control circuits to trigger 
the discharge and he built and 
tested over 30 variations of a circuit 
in about two weeks. This photo 
shows a sample of some of those 
test circuits, still in the box and 
stored on a shelf in his shop. He 
also never threw anything away, 
and never scavenged one 
experiment to build a newer one. 
Everyone of the circuit boards in 
this box still works! 


For John, it was always about the 
learning and the path of discovery. 
It was never about getting a "self- 
running machine", primarily 
because he had done that in 1984 
and many other times since then. He was looking for specific, incremental 
gains that he could add to his already vast knowledge base. 


Back in his 20's, John worked for TRW, a manufacturer of semi-conductor 
devices. There he learned that any kind of device, like a MOSFET or an 
SCR, can be operated outside of its normally considered specifications, if 
you know how to safely push it there. Because of this, John can get circuits 
to do things that other electronic circuit designers cannot. So, for instance, 
when John refers to using "inverted circuits", he is generally referring to 
using one or more components in the circuit in a way that is either different 
or even completely opposite of the standard method of use. 
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As an example, John has devised ways to turn SCRs ON and OFF at will, 
even when the voltages across the junctions never equalize. In standard 
practice, this cannot be done, and most circuit designers do not know how 
to accomplish this. But John knows how and has used this method in a 
wide variety of circuits. 


Methods of Timing: 


Raof 


2 Sh e | 
F , 


The simplest timing methods are the 
mechanical ones. Here we see an end 
view of one of the early units. The 
"gear reduction" ratio on this belt 
drive is at least 20-to-1, so the main 
rotor turns 20 revolutions for every 


time the timing wheel turns once. 
With 10 magnets on the wheel, it means that 200 pulses charge the 
capacitor before the brush mechanism discharges it into the battery. 


The next method to control the 
timing is the purely electronic 
method. Here is a blow-up of the 
Timing Section of the circuit from 
the diagram on page 35. It shows 
power (12 volts) coming in from the 
Run Battery on the left (+ and - ). 
This powers a 555 timer chip 
configured to produce an impulse 
between .2 and 20 times per second, 
selectable on the 100K trim pot. The 
output of the 555 powers the LED section of the H11D1 Opto-Isolator chip. 
This chip allows the timer, which is powered by the input battery, to 
control the discharge of the capacitor, which has no connection to the input 
battery. The output of the H11D1 chip then controls the triggering of the 


2N3440 transistor, which in turn, controls the primary device used to 
discharge the capacitor. 
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Again, the kinds of devices that can be used to discharge the capacitor can 
include NPN transistors, PNP transistors, MOSFETs, SCRs or even Triacs. 


The third method of controlling the timing of the capacitor discharge uses a 
circuit that can sense (measure) the voltage building up in the capacitor, 
and discharge it when that voltage 
reaches a predetermined level. These 
"automatic" methods of triggering 
the capacitor discharge range from 
simple to complex. One simple 
method is illustrated here, where a 


— 


SORBET ISAT ER 


neon bulb is used to trigger an SCR 
when the voltage in the capacitor 
rises to about 100 volts. This method 
works really well for about 20 hours, after which the neon bulb "polarizes" 


and stops firing. This was the first method John experimented with in 2003. 


Other simple methods involve using 
an SCR triggered by a Zener diode 
or a Zener diode triggering a small 
transistor which triggers the SCR. 
The value of the Zener diode will 
determine how high the voltage in 
the capacitor will rise above the 


battery before it discharges. 


These SCR circuits only work when the capacitor is charged by periodic 
pulses, like the output of the Bedini SG, as the SCR may never latch closed 
again if the capacitor is charged by a continuous current method. 


Other, more sophisticated circuits can use a combination of Zener diodes, 
OP-AMP chips, and voltage regulators to monitor the voltage of the 
capacitor and automatically regulate its discharge. John has developed 
excellent circuits that work on this principle. You may wish to purchase 
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one of his "ready built" capacitor discharge circuits for the SG Energizer 
Kits, or develop your own. These kinds of circuits are great because they 
can automatically adjust to a faster discharge rate as you increase the 
charge rate of the capacitor. 


Capacitor Characteristics: 


Capacitors are one of the most varied electronic components available 
today. They can be used for dozens of purposes, including filtering high 
frequency noise, storing charge for later use, creating phase shifts in AC 
circuits, helping to start AC electric motors, producing resonant 
oscillations, as well as facilitating the production of instantaneous 
transients. 


In the Bedini SG circuitry, capacitors are used to store charges coming from 
the coil and discharging them into the batteries. For model builders, the 
question is, what kind of capacitor works the 
best? Luckily, just about every kind of 
capacitor that can be considered appropriate 
for this application has been tried! 


In this picture, you see three 20 volt, "1 Farad" 
capacitors connected in series to produce a 60 
volt, 330,000uf capacitor. This capacitor set-up 
was charged to about 3 volts above the 
batteries and discharged about once a second 
through a rotating brush contactor. 


This machine was one of the "self-runners" 
that John demonstrated in 2002. It ran for over 
6 weeks straight, just rotating the batteries 
from front to back. So, very large capacitors 
discharging relatively high current, low 
voltage impulses is certainly a method that 


works. 
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In this picture, a capacitor rated at about 
18,000uf @ 40 volts is tested on one of the 
many "test stands" built between 2002 and 
2006. This particular arrangement was never 
tested for "self-running", but it illustrates that 
capacitors in this range were explored. This 
type of capacitor was originally designed as a 
power supply, filter capacitor. 


And, of course, these small, yellow capacitors 
that are rated at 3.3uf @ 250 volts, originally 
used in Bedini Audio Amplifiers, have been 
extensively tested. The end result of years of 
work and hundreds of individual tests have 
lead to the following recommendations. 


The best type of capacitor for the 
application of being charged by an SG 
oscillator and then discharged into a 
battery is a "Photo Flash" type of 


ee 
(000 FCM 


electrolytic capacitor. They are designed —8 
specifically for rapid discharge, so they JOD uC) 
produce a very low impedance "source" | Haber 
for the battery. They also seem to 000 wF( m) 


produce the "temporary electret effect" 
IH B5er 


very well. These two characteristics nd 
(M) 


seem to be the most important. 


Here is an example of this type of 


D0 NF(W) 
capacitor, rated at 15,000uf @ 80 volts. i J 


"aron 


They come in a variety of sizes and 
voltages, so experimenting with 
different scale machines is possible. 
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Completeness and Frequency of Discharge: 


OK, we have discussed the various types of capacitors that have been used. 
We have discussed the methods to discharge the capacitor using 
mechanical contacts, transistors, MOSFETs, and SCRs. We have discussed 
the various ways to trigger the discharge using mechanical timing, 
electronic timing and even voltage sensing. Now, we are going to look at 
how various systems come together, what their circuit characteristics are, 
and how that effects the energy being transferred to the battery. 


The two most important circuit characteristics are: 
1. how much resistance is introduced into the circuit by the switching 
method 
2. how precisely can the discharge be controlled by the switching 
method and the timing method 
Let's, once again, review the methods we have discussed before with these 
two criteria in mind. 


1) Mechanical Switching with Mechanical Timing 


The mechanical contactors that John used in his experiments worked 
extremely well. The ones that used silver brushes and copper conducting 
strips in the Delrin wheels worked the best, with an effective resistance 
near zero. Experiments that used brass or bronze strips in the Delrin 
wheels did not work as well. No "self-running" systems were ever 
demonstrated using brass or bronze in the conducting strip. This lowering 
of the effectiveness of the system was due to the increased electrical 
resistance in the brass or bronze members. 


The precise timing of the discharge was not very good with the mechanical 
brush. Typically, the capacitor was connected to the battery far longer than 
it took to fully discharge, so vital "recharge time" was lost before the next 
discharge. Also, if the voltage difference between the capacitor and the 
battery was too high, the arcing at the brush tended to degrade the front lip 
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of the copper bar (as seen on page 33), which also lowered the over-all 
effectiveness of the method. 


2) Transistor Switching with Electronic Timing 


Of all of the switching methods discussed in this book, the NPN Bi-polar 
Power Transistor introduces the highest resistance into the switching 
circuit. The .6 volt drop across the semi-conductor junction adds a 
significant resistance barrier to the otherwise high frequency, low 
impedance connection between the capacitor and the battery. This 
arrangement was only used when the batteries were small, and the 
capacitor voltages were at least 30 or 40 volts above the battery, to 
minimize the percentage of loss. 


In spite of the fact that electronic timing methods could be used to optimize 
the contact time, I never saw an SG system attain the "self-running" mode 
using bi-polar transistors to switch the capacitor discharge. 


3) SCR Switching with Electronic or Automatic Timing 


Of all of the electronic devices used to effect the discharge of the capacitor, 
the SCR has the lowest resistance. It introduces no voltage drop across the 
semi-conductor junction (0.00 volts) and when triggered, it begins conduct- 
ing quickly at full power. It requires very little energy to trigger and shuts 
off automatically when the voltage between the capacitor and the battery 
equalize. In many ways, it seems like the ideal device for this application. 


Remarkably, I have never seen a "self-running" system use an SCR to 
discharge the capacitor into the battery, although I do believe that sucha 
system could be developed. The primary weakness of the SCR switching 
method is that it requires the capacitor to discharge all the way down to the 
battery level and remain there until the current transfer stops. Under most 
circumstances, it is not possible to get the SCR to re-set until this happens. 
For systems in the low to medium voltage range, this can really "flatten 
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out" the benefit otherwise available from the "temporary electret effect" and 
its spontaneous recharging of the capacitor. 


4) MOSFET Switching with Electronic or Automatic Timing 


As we start to approach the understanding of the "sweet spot" for this 
phenomena, we see that the SCR's weakness is that it cannot be turned OFF 
when we want it to be. The MOSFET switch appears to be the best device 
because it has the lowest resistance for any device that allows us total 
control of the timing. 


It has a .3 volt drop across its semi-conductor junction, which puts it about 
halfway between the SCR and the Bi-polar Transistor. However, the device 
can be turned ON and OFF very rapidly, if necessary. This gives us a whole 
new opportunity to explore, and that is, to turn the capacitor discharge off 
BEFORE the capacitor is completely discharged. 


The MOSFET Switch gives us the ability to partially discharge the 
capacitor. By doing so, we can deliver a short, sharp (high voltage, high 
current) impulse to the battery while taking best advantage of two other 
benefits. These are: 
1. the time interval to the next "full charge" state is shortened 
2. the "temporary electret effect" is allowed to provide the largest 
percentage of the voltage recovery in the capacitor per cycle 


This gets us directly back to Tesla's "Method of Conversion" where, with 
the least energy input, we can deliver the highest number of high energy 
impacts to the battery in the shortest amount of time. 


In order for you to understand the importance of this, I quote from page 80 
in the Beginner's Handbook: "The first thing you must know is that the 
‘state of charge’ in the battery is a CHEMICAL condition, not an ENERGY 
condition" and "Anything that restores this chemical condition in the 
battery is contributing to the charging process." 
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Optimum Discharge Circuits: 


John has developed an automatic discharge circuit that optimizes the 
capacitor discharge and the battery charging process. It has repeatedly 
produced the highest COPs for any SG Energizer that I have ever heard of. 
That number is a COP > 1.25. 


Of course, these capacitor discharge circuits are for sale, and for the time 
being at least, remain the proprietary property of John's company. The 
circuits come potted, to prevent tampering, so I can't tell you exactly how it 
works. What I can tell you is what you would see if you put this circuit on 
your SG Energizer between the output and the battery and measured 
everything that was happening to the capacitor. 


The capacitor section of the circuit can plainly be seen to consist of 4 of the 
80 volt, 15,000uf photo flash capacitors I show on page 42. This makes the 
value of the capacitor to be 60,000uf @80 volts. This capacitor is charged to 
approximately twice the battery voltage, so for a 12 volt system, the cap is 
charged to around 24 volts. The capacitor is discharged by an automatic 
circuit that senses the voltage and the discharge is interrupted when the 
voltage in the capacitor drops to about 5 volts above the battery. 


The question is, is there a way to simulate this circuit behavior using an 
electronic timer? The answer is YES! All we need to do is build a 555 timer 
where we have independent control of the ON time and the OFF time of 
the timing cycle. Then, the ON time control will let us select the exact 
amount of time that the capacitor is discharging, and the OFF time control 
will let us select the exact amount of time that the capacitor is charging. As 
long as the system is running in a stable window, the results will be quite 
good! 


The circuit diagram is shown on the next page. It includes two IRFP260 
MOSFETs switching the negative line between the capacitor and the 

battery. The main discharge capacitor should be of the Photo Flash type 
with a value in the range of 60,000uf @ 80 volts or whatever you choose. 
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7812 BD243C 


IRFP260 


The NPN transistor turning the MOSFETs on is the BD243C or any suitable 
replacement. Since the capacitor is varying in voltage, the voltage to the 
control section is managed by a voltage regulator 7812 or any suitable 
replacement. Resistors on the MOSFET gates are 1K or suitable variant. 


On the timer side, the main timer chip is any version of the 555 timer, such 
as the TS555CN or equivalent. The diode on the positive rail feeding the 
timer can be a 1N914 or a 1N4148. The small capacitor just before the 555 
can be 100uf @ 25 volts electrolytic. The timing cap between pin 2 and 
ground is about .80uf @ 25 volts. Both potentiometers are 1 megohm. The 
resistor between pin 3 and the base of the 2N4401 can be anything between 
2k and 10k. The two resistors between the positive rail and the collector of 
the 2N4401 are 2K and 1K with the 1K resistor connected to the collector. 
The resistor feeding into the H11D1 is 330 ohm. The resistor feeding to the 
base of the BD243C is 2K or suitable variant. 
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This circuit will allow you to completely control the charge and discharge 
timing of the capacitor. The 1 megohm pot coming off of the collector of the 
2N4403 controls the "on time" of the timer and the "discharge time" of the 
capacitor. The other 1 megohm pot controls the "off time" of the timer and 
the "charge time" of the capacitor. Increasing the resistance of the pots 
increases the time duration for these functions. You can also add a 1K 
resistor in series with each of these 1Meg Pots so the value of the resistance 
cannot drop to zero. 


So, you can manually set the discharge time to a very short interval that 
only partially discharges the capacitor, and likewise set the charge time so 
the capacitor charges to whatever voltage you want. 


By watching the voltage of the capacitor on an oscilloscope, you can easily 
see what the potentiometers do and set them according to your own needs. 


Variations on this circuit include using more than two IRFP260 devices to 
discharge larger capacitors. Don't forget to put them on a heat sink! There 
are also other 555 circuits that can provide the same control features for the 
process. Use this one if you like, or any other one you prefer. 


www.bedinisg.com/intermediate 48 


Chapter Six 


Battery Charging Benefits 


There are three separate and distinct benefits to charging batteries this way 
over standard charging methods. The first benefit is caused by Tesla's 
"Method of Conversion", which gives us a "power gain" in the system, and 
allows us to apply electricity to the battery in high density impulses. 


The second benefit is caused by the "temporary electret effect" in the 
capacitors, which gives us a true "energy gain" due to the voltage recovery 
in the capacitor produced by the unmeterable electrostatic component of 
the inductive discharges from the coil. 


The third benefit relates to the "charge finishing time" and has never been 
discussed in the public forms. In some ways, this is the biggest gain of all. 


Voltage Changes During Charge 


Hours on Charge 


www.bedinisg.com/intermediate 49 


Here is the illustration from page 78 in the Beginner's Handbook. It shows 
the voltage profile of a battery as it charges and what happens at the end of 
the charge as the chemistry "finishes." To review this process briefly, the 
voltage rises slowly from point M to point O, then rises more quickly from 
point O to point P. Point P represents the point at which there are no more 
sulfate ions in the plates and the voltage has risen to its highest value. Any 
further applications of electricity to the battery beyond this point can only 
produce electrolysis, since the chemical charging process is "finished." 


This is all interesting and theoretical, but what does it look like in real life? 
To find out, John and I started graphing charge cycles on a computer in 
2004, during the development of the first Golf Cart battery charger 
produced by Energenx, Inc. 


In order to appreciate what you are about to see, you need a little bit of 
background. The charger under development was being modified every 
couple of weeks. In this phase, the general type of changes being made 
were increases in the power level. To produce significant data in the charge 
graphs, a standardized discharge protocol was instituted. 


During this period, the Golf Cart was driven 6 miles each day, first thing in 
the morning, and then put on the charger to charge all day, so we could 
observe the process. The batteries would sit over night, fully charged, and 
the golf cart was taken out again the next morning. This rest period was 
typically 16 hours between the end of the charge cycle in the afternoon and 
the beginning of the next discharge cycle early the next morning. Over the 
weekends, the batteries would rest about 64 hours before the next 
discharge. Three day weekends provided an 88 hour rest for the batteries, 
but they were always left fully charged. 


John has always told people if they wanted to see the system work at its 
best, they need to "condition the batteries" and just let the system run. 
Before the data collected from the Golf Cart test runs, we knew this was 
necessary, but we didn't know exactly why it worked. After these tests, we 
knew we had found the reason. 
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The charging chart on page 49 suggests that about 2/3" of the charge time 
is spent on the "charge plateau" (between points M and O) and about the 
last 1/3"4 of the charge time is spent in the "finishing phase" (between points 
O and P). What we found is that this is not always true. 


The following four images illustrate what we discovered. These graphs 
have never been shown to the public before, and remain the copy righted, 
proprietary property of Energenx, Inc. In each case, the power level of the 
charger was the same, and the discharge before the charge that is graphed 
is also the same, representing driving the Golf Cart for 6 miles. 


So, here is the first image, taken of the finished charging graph on 
Thursday, July 8, 2004. The major horizontal grid (left to right) shows time 
elapsed in 30 minutes per division. The major vertical grid (down to up) 
shows battery voltage as 1 volt per division, indicated on the left column. 


J ScopeView Output 


Next Sample: 00016 


Horz: 00:30:00/dv 
Vert: 1.00 V/div 
Trig: Off 
Golf Cart Driven 6 miles and put on Charger. 
Charge Profile on Thursday, July 8, 2004. Voltage Tops in just about 6 hours. 


Point M is established in about 10 minutes. Point O occurs at about 4 hours. 
Point P happens at about 6 hours. So this graph generally follows the rule. 
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The next example is the graph produced from the test run on Friday, July 9, 
2004. Again, point M is established in about 10 minutes. Point O occurs at 
about 4 hours, and point P happens at 5 hours and 45 minutes. 


ScopeView Output 


Next Sample: 00:00:19 


Vert: 1.00 V/dv 
Trig: Off 


Golf Cart Driven 6 miles and put on Charger. 
Charge Profile on Friday, July 9, 2004. Voltage Tops in a little under 6 hours. 


These two graphs look very similar, and are, in fact, showing a slight 
increase in the efficiency of the battery. Mind you, the batteries in this Golf 
Cart were 13 years old, having been purchased in 1991. They had been 
considered "dead" twice before these tests, but were obviously responding 
quite well to these experiments. 


You may also have noticed that the vertical rise of the voltage near the end 
of the charge is much steeper than the graph on page 49 indicates. Up to 
this time, we had noticed some variation in the "finishing time" of the 
charge, but since we were also changing the power level of the charger 
under development, we had not yet considered these different charge 
characteristics significant. Right at this time, we were presented with a 3 
day weekend. So, on Tuesday, July 13, 2004, we drove the Golf Cart 6 miles 
in the morning and put it on the charger for the rest of the day. 
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Here is the graph that was generated that day. 


ScopeYiew Uutput 


— a ISSA 


Golf Cart Driven 6 miles and put on Charger. Charge Profile on Tuesday, July 13, 2004, 
after a three day weekend. Voltage takes 7 hours and 15 minutes to Top. 


Point M is established in about 10 minutes. Point O occurs at about 4 hours. 
But now the "finishing phase" of the charge has changed! Point P does not 
happen until about 7 hours and 15 minutes into the charge cycle. 


Neither the discharge amount nor the charge rate of the charger have 
changed from the two previous cycles. But clearly, something has changed 
in the battery requiring it to take another hour and 15 minutes to finish 
charging. The question is.... WHAT has changed? 


In the two previous cycles, it looked like the battery was recovering, and 
actually charging in less time, so this graph looked like something "bad" 
had happened. On Tuesday evening, we were confused, not really 
knowing what we were looking at. 


So, on Wednesday, July 14, 2004, we repeated the experiment again. We 
drove the Golf Cart for 6 miles and put it on the charger all day. 
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Here is the graph that was generated that day. 


ScopeView Output 


"Next Sample: 00:00:47 
44.00 — 


| Hore: 00:30:00/áv 
| | Vest: 1.00'¥/diy 
Trig: Of 


Golf Cart Driven 6 miles and put on Charger. 
Charge Profile on Wednesday, July 14, 2004. Voltage Tops in about 52 hours. 


Point M is established in about 10 minutes. Point O occurs at about 3 hours 
and 45 minutes. Point P happens at 5 hours and 30 minutes. So, the long 
"finishing phase" has disappeared again, and it is back to looking like the 
battery continues to recover and is charging in less time. The battery is also 
topping at a lower voltage, suggesting a drop in impedance (a good thing). 


Over the course of the summer, this pattern repeated itself consistently. 
When the battery was charged and used the next day (about 16 hours rest) 
the finishing phase was shortest. When there was one day off in-between 
the charge and the next discharge (40 hours), the finishing phase started 
becoming longer. With two days off (64 hours) the finishing phase grew 
longer still. With 3 days off (88 hours) the finishing phase was like the 
graph on page 53. With 4 days off (over 100 hours) the time it took to finish 
a charge cycle maxed out. Any further delays in using the battery did NOT 
increase the charge time required to finish the charge. Whatever allowed 
the battery to finish its charge early seemed to dissipate in about 100 hours. 
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The questions remained. What were we looking at? What caused the 
finishing time to vary? Up to this time, I had been a vocal proponent for the 
"chemical explanation" of what was going on in the battery. But this 
phenomena seemed to defy logic. There seemed to be no reasonable 
chemical explanation that made any sense. 


First of all, this finishing time variation did not occur when the battery was 
charged using conventional methods. At least, we had never seen it. We 
had also never seen it reported in the literature. We had to ask ourselves 
whether we were looking at a new battery behavior elicited by the charging 
method we were experimenting with? At that point, we didn't know. 


Here is what we do know now: 


1. This phenomena shows up when batteries are charged with either 
capacitive or inductive discharges. 

2. This phenomena does not show up when batteries are charged by 
rectified transformer outputs or by DC power supplies. 

3. This is the nature of the "conditioning" that is required to maximize 
the over-all efficiency of an SG Energizer. 

4. This "conditioning" is temporary, as it dissipates within 100 hours. 

5. It demonstrates why the machines that are cycled continuously 
outperform the ones that are tested or worked on "once in a while". 


The bottom line is this. If you take the total time the battery took to reach 
its "topping voltage" in the last two graphs (pages 53 and 54) the battery 
took 24.2% less time to charge on July 14 than it did on July 13". This is a 
huge difference in the amount of electrical energy applied to the battery, 
especially considering that the end result of the chemical state of charge is 
identical in both cases. 


In chapters two and three of this book, I have discussed the idea that 
electricity can exhibit "inertial properties" under certain circumstances. 
John and I were confronted with the possibility that this was another 
"unmeterable" presentation of these effects. We didn't know, but there was 
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one more phenomena that routinely showed up that helped shed some 
light on this. 


Before we learned about how the charge in a battery "finished" and topped 
out at a maximum voltage, John had seen another phenomena. It first 
showed up in his experiments with the "G-field generator" developed by 
Raymond Kromrey. Later, the same phenomena was strongly apparent 
from the SG Energizers. 


During the last phase of charging, after the voltage had risen to 13.5 and 
above, a strange thing happened. If the battery was disconnected from the 
charger, the voltage did NOT drop very quickly. I have personally seen 
batteries take over 90 minutes to drop from 14 volts down to the normal 
resting voltage of 12.6. When charged by a conventional charger, the excess 
voltage of the battery will drop down to 12.6 volts in a few minutes. 


This tendency for the voltage of the battery to sustain itself, well above the 
normal resting voltage, lead us to believe that the battery continued to 
charge ITSELF even after it was disconnected from the charger. This idea 
was also supported by the fact that the cells continued to "off-gas" (produce 
hydrogen) during this period! John coined the term "over-potentializing 
the electrolyte" in an attempt to explain this process. 


There was no "chemical" explanation for any of this! We were seeing 
significant, unmeterable benefits in the battery charging process that no 
standard chemical or electrical theory could explain. Currently, we believe 
that this "self-charging" process is the pre-cursor to the shorter "finishing 
phase" of the charge illustrated on pages 51, 52, and 54. 


This only shows up when the batteries are charged in ways that release the 
inertial properties of electricity. This can be called "Radiant Energy", Phi- 
Dot current, electrostatic potential, longitudinal waves, or a host of other 
names. What it is called is not important. What is important is that this 
phenomena is REAL, and that it provides a number of battery charging 
benefits that cannot be quantified by standard methods or meters. 
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Chapter Seven 


Measuring Input vs Output 


Now that you are able to minimize the energy going into your Bedini SG 
Energizer and maximize the energy coming out of it, the time has come to 
seriously look at MEASURING these values. The various places in the 
circuit where power gains and energy gains show up have already been 
explained to you. So this is how John measures the energy functions of the 
machine to arrive at a reasonable COP rating. 


7812 BD243C 


IRFP260 


The image above shows four "test points", labeled 1, 2, 3, and 4. 
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These are the locations where meaningful data can be gathered in your 
attempt to understand the REAL energy economy of your Bedini SG 
Energizer. These locations are: 

1. The Input Battery 

2. The Output Capacitor 

3. The Output Battery 

4. The Output Shaft of the Wheel 


Measuring Inputs: 


The energy Input to the machine is the easiest to measure and understand. 
Test Point #1 represents the idea of measuring all electricity that leaves the 
"run battery" during operation of the SG Energizer. It can be as simple as 
an: 

1. Analog Volt Meter across the battery terminals, and an 

2. Analog Amp Meter located where the "ON/OFF switch is shown 


For basic measurements, these devices work quite well and are usually 
about 98% accurate. Even though the Amp Meter is measuring intermittent 
current in pulses, analog meters do a respectable job of "averaging" these 
values and giving a continuous reading of that average. 


For more accurate readings, a dual trace oscilloscope can be used with one 
channel monitoring the voltage across the battery and the second channel 
monitoring the voltage drop across a calibrated resistor, placed where the 
ON/OFF switch is. A second option for current measurement is to use a 
calibrated "current probe" plugged into channel two of the scope. 


Which ever method you use, it will measure "all electrical inputs" including 
all of the electricity used by the SG oscillator as well as all of the electricity 
used by the 555 timer circuit. This represents 100% of the energy you are 
required to put into the machine in order for it to operate. Nothing else is 
required EXCEPT the small amount of mechanical energy needed to start 
the wheel spinning. This small mechanical input is usually disregarded in 
the over-all calculations, but is mentioned here, to be accurate. 
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Measuring Outputs: 


There are two basic outputs from operating the SG oscillator. Both are 
consequences of the current moving in the Main Coil. The first output is 
produced when the magnetic field is present, and that is the mechanical 
energy that turns the Wheel. The second output is produced when that 
magnetic field collapses and is the high voltage spike that charges the 
capacitor. So, let's look at the electrical output first. We'll get back to the 
mechanical energy a little later. 


The nature of the inductive collapse is quite controversial and measuring 
its precise energy quantity is difficult, even with extremely high speed 
oscilloscopes. So, the first place in the circuit where the energy quantity can 
be seen and measured is at Test Point #2, which is at the capacitor. 


Test Point #2: 


The energy in a capacitor can be measured in Joules and is equal to one half 
of the capacitance, rated in Farads, times the voltage squared. The formula 
looks like this: 


E=% C V? 


If you place an oscilloscope across the capacitor, you can watch the voltage 
rising and dropping as it charges and discharges. Two calculations can be 
made for the energy stored in the capacitor. One for how much energy is in 
the capacitor when its voltage is lowest, and one for when its voltage is 
highest. The difference is how much energy it is delivering to the battery 
during each discharge. The last piece of significant information is: how 
many times is the capacitor discharging into the battery per second? 


So, one Joule is equal to one Watt-second. The first calculation will tell you 
how many Joules are delivered to the battery in one capacitor discharge, 
and the second calculation will tell you how many discharges per second. 
When these are multiplied together, you get how many Joules per second 
the system is delivering to the battery. 
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So, this first Output measurement is measured in Joules per second, or 
Watt-seconds per second. The seconds cancel out, and so the numerical 
value of the calculation is in the units of Watts. 


The Input was measured in volts times amps equals watts, and now our 
first Output measurement is also measured in watt-seconds per second 
equals watts. So this gives us our first, reasonable comparison point. 


Efficiency is usually defined as the ratio of the Output divided by the Input 
producing a decimal fraction. When this decimal is multiplied by 100, the 
efficiency can be presented in its usual percentage form. 


OUTPUT in Watts X 100 = 50% (or whatever) 
INPUT in Watts 


When the SG Energizer is operated in the Attraction Mode and the 
capacitor has low leakage, a 50% measurement here is quite good. When 
the SG Energizer is operated in the Repulsion Mode and the capacitor has 
low leakage, a 35% measurement is more typical. 


There is one point here that should not be forgotten. Any voltage reading 
taken at the capacitor can NOT determine how much of that voltage charge 
is coming from the coil and how much is coming from the "temporary 
electret effect" in the capacitor. So, in spite of our attempts to quantify the 
electrical energy being recovered directly from the magnetic field collapse, 
we still don't know, exactly. No matter how carefully we measure these 
voltages and calculate these energy movements, there is a factor here that 
we cannot quantify without a much more complicated procedure. 


Test Point #3: 
The end of the circuit is the Output Battery. This is the battery being 
charged by the circuit, and its "state of charge" is the last and most 


important indicator of the "efficiency" of the machine. From the last step, 
we have a fairly "accurate" measurement of how much electrical energy we 
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are delivering to the Output Battery. The voltage reading on the Output 
Battery is Test Point #3. However, during the charging process, the 
moment to moment voltage reading is not enough information to 
determine the instantaneous "state of charge" of the battery. There is 
actually only ONE PLACE where we really know the "state of charge" of 
the battery, and that is at the END of the charge, when the voltage tops out 
indicating that the chemistry is "finished". 


All other measurement points on the battery are relative. That includes: 
. the resting voltage 

. the specific gravity of the electrolyte 

. the temperature, and 


Ae U Nhe 


. the internal impedance 


Only when the voltage tops out does the battery "tell us" that there is 
nothing else we can do to increase its charge. This is the only reliable and 
absolute indicator of the "state of charge" of the battery. 


And again....(harp, harp)..... the fully charged state in the battery is a 
CHEMICAL STATE where the negative plate is composed entirely of 
sponge lead, the positive plate is composed entirely of lead-peroxide, and 
the electrolyte is composed entirely of water and sulfuric acid (H2504). 


The IDEA that it takes a specific quantity of electricity to create this 
chemical state in the battery goes back to the published work of Michael 
Faraday in 1840. While this published work was monumental in its day, the 
ordinary behavior of your Bedini SG Energizer clearly demonstrates that 
Faraday's methods and conclusions did not define all there is to know 
about this phenomena. Chapter Six of this book shows some of the 
strongest evidence ever published that there are here-to-fore unreported 
qualities in electricity that can greatly modify Faraday's results. 


From an electrical point of view, there is nothing you can do to estimate 


"how well" the battery is charging during the process. All you can do, is 
determine exactly when the charge process is finished! 
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Test Point #4: 


The only other Output from the machine is the mechanical energy that 
turns the wheel. This mechanical energy must be measured mechanically 
using a dynamometer. Complete directions on how to build a small, 
fractional horse-power dynamometer are given on this educational film: 


http://www.youtube.com/watch?v=Zox7EnafOmE 


For Bedini SG Energizers running on the Repulsion Mode, mechanical 
energy production is about 28% of electrical input. For models running on 
the Attraction Mode, mechanical energy production can be closer to 35%. 
This is at least true for the models with the bicycle wheel, ceramic #8 
magnets and a multi-winding coil, like the design specified in the 
Beginner's Handbook. 


In the next part of this series, Bedini SG, The Complete Advanced 
Handbook, we will explore the methods to convert this mechanical energy 
back into more electricity, to charge the back battery even more. But for this 
stage of the work, quantifying the energy on the wheel with a 
dynamometer is as far as we go. 


Other Factors: 


OK, we have discussed the most logical Test Points on the machine. One 
other set of conditions that are easy to identify are the places in the circuit 
where there are obvious losses of energy back to the environment. 
Technically, these are all Outputs that can be measured and added to the 
final efficiency calculations. They include: 

1. heat at the main switching transistors 
. heat at the capacitor discharge MOSFETS 
. heat generated anywhere else in any other circuit components 
. PR losses, hysteresis in the coil core material, noise 


oF W N 


. air moved by the fan and the wheel spokes 
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Each of these represent energy produced by the system that cannot be 
recycled and reused. So, any gain seen in the operation of the Energizer is 
more than making up for these outputs (losses), as well. 


Measurement Realities: 


As you can see, it is possible to measure a number of energy movements 
through the machine. Remarkably, none of the Output measurements give 
any real clue about how quickly the second battery is charging. Most "self- 
respecting scientists" taking measurements on your Bedini SG Energizer at 
the Input (Test Point #1) and at the Output (Test Point #3) would easily 
determine the efficiency at 50% or less, and quickly dismiss any rumors of 
COP>1 operation as existing somewhere in the realm between "mistaken" 
and "delusional." 


The bottom line is this. None of us who have been involved with John's 
invention for a long time know how to measure the efficiency of the 
complete system when the measurements are taken on the machine. All the 
simple measurements of the Input and Output, that we know how to take 
and calculate correctly, lead to erroneous conclusions about the real energy 
economy of the system. 


John has always said that it is the machine's effect on the Battery that leads 
to the understanding of the energy gain in the system. The only thing we 
know for sure is how to cycle the batteries and recognize when the battery 
being charged is finished. All other anomalies lead to the recognition that 
we still do not know "what electricity is" and therefore do not presume to 
understand all of its behaviors. 


It is still a good exercise to do learn how to do all of these measurements, 


so when the next "expert" shows up and tells you you're crazy, you can 
show him he's right! 
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Chapter Eight 


Summary and Conclusions 


"The day when we shall know exactly what ‘electricity’ is, will 
chronicle an event probably greater, more important than any 
other recorded in the history of the human race." 


Nikola Tesla wrote those words in 1893 and spent the better part of his life 
exploring the nature of electrical phenomena. During this period of 
discovery, he found a way to transform a relatively low voltage, low 
current, high impedance supply of electricity into a relatively high voltage, 
high current, low impedance source of rapidly repeating impulses. With 
this new "Method of Conversion" Tesla could expend modest amounts of 
electrical energy to produce some of the most colossal displays of electrical 
phenomena ever achieved. 
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Using only coils, capacitors, spark disrupters and high speed rotating 
contactors, Tesla was able to demonstrate behaviors in electricity that very 
few people know anything about today. And because he was limited to 
these relatively primitive circuit control mechanisms, he was also limited to 
demonstrating these effects at relatively high voltage. 


Even so, he did identify a number of significant combinations of 
components that produce their "magic" at almost any voltage levels, high 
or low. This simple combination of electrical components includes a coil of 
wire that is operated on an intermittent supply of direct current (DC) so 
that the coil is magnetized and de-magnetized in a rapid sequence. The 
electrical energy returning to the circuit from the de-magnetization of the 
coil is then directed to charge a capacitor. 


This capacitor is built in such a way as to be susceptible to the particular 
qualities inherent in the energy coming from the coil. In particular, I refer 
to his use of Bees Wax in the dielectric of the capacitor, which tends to be 
able to store electrostatic stress and partially recharge itself after discharge. 


Once charged, the capacitor is then discharged into a circuit of low 
impedance, so that its entire charge may be expended in an extremely short 
period of time. As this process is repeated with only short intervals in- 
between, it produces a longitudinal wave-front of electric energy that can 
propagate down a single wire with no return, like sound waves traveling 
through the air from their source to the next listener. By 1899, he had 
proved that he could use the earth itself as that "single wire" and propagate 
electricity to any location he wanted to by a method he called "wireless." 


By 1900, he still didn't possess a complete understanding of electricity, but 
he did feel confident to say this in a published article: 


"Whatever electricity may be, it is a fact that it behaves like an 
incompressible fluid and the earth may be looked upon as an 
immense reservoir of electricity." 
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By the time he proved that high levels of electrical energy could be 
distributed to any location on the earth, with no means of ever being 
metered, he was black listed by the industrial bankers and his work was 
never financed again. We will never know what else this great genius 
could have accomplished if his work had been allowed to continue. 


Summary: 


In the last 35 years, through a process of exhaustive experimental research, 
John Bedini rediscovered most of Tesla's anomalous findings about the true 
nature of electricity. But this time, these electrical properties were being 
demonstrated at very low voltages and with table top devices. 


John also made two significant additional discoveries to Tesla's primary 
methodology. John found that when the coil was being magnetized, it 
could also attract a magnet, producing mechanical energy. He also 
discovered that if the low impedance load the capacitor was discharged 
into was a battery, that a whole new set of electrical behaviors appeared. 


The Bedini SG Energizer is a miniature model of Tesla's Method of 
Conversion with an added mechanical output and enhanced battery 
charging capabilities. Tesla was interested in industrial scale effects, so he 
never tried to use his methods for these applications. This is why John was 
granted a patent on the Mono-pole Motor, because no one had ever done it 
before! 


In the guise of a simple toy, the Bedini SG Energizer boldly demonstrates 
that electricity has properties that are generally unrecognized by today's 
scientific community. By running thousands of experiments over decades 
of time, by keeping impeccable lab notes in bound volumes, by building 
one anomalous effect after another, John has given us the fruit of his labors. 


The Bedini SG Energizer accomplishes the following. It takes a small 


amount of electricity from the first battery and uses it to magnetize a coil of 
wire. As the coil magnetizes, it attracts a magnet on a wheel, and produces 
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a manifestation of mechanical energy. Then, the electricity coming from the 
battery is interrupted. This event ends the energy input to the machine. 


The magnetic field in the coil then collapses and discharges a form of 
electricity into the capacitor that has a number of different qualities than 
the form of electricity that came from the battery. This form of electricity 
has a very high value of "voltage potential" and is sometimes referred to 
here as having a component of "static electricity". This is the so-called 
"mass free" charge, radiant energy, Phi-Dot current, or whatever else you 
want to call it. It is a product of the unrestricted magnetic field collapse. 


When THIS type of electricity is used to charge a capacitor, it has the added 
ability to build up a temporary stress in the dielectric material that has a 
certain time-constant. We have referred to this as the "temporary electret 
effect." This quality in the electricity is not recognized by today's scientific 
standards and therefore passes to the capacitor unseen, unmeasured, and 
unacknowledged. Properly configured capacitors can store this quality in 
the electricity to partially re-establish their own voltage charge after 
discharge, but also pass this quality along with the rest of the electricity to 
the load operating on the discharges. 


When this quality in the electricity is transferred to the battery, it also helps 
the battery raise its own potential. This is seen as the battery continuing to 
charge after the system is disconnected, as well as the battery moving 
through its "finishing phase" of the charge in much less time than normal. 


So, as John would say: "That's the trick!" What really makes the system 
work with a COP>1 is not measurable, which is exactly what John has said 
all along. There has never been any attempt to mislead you or to hide the 
process. Gathering the evidence and developing the language to convey 
these ideas has, in some ways, been more difficult than developing the 
technology itself. 


John, Aaron and Peter really hope you can appreciate this. 
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Conclusion: 


When you have applied all of this information to your Bedini SG Energizer 
model, you will have a machine whose performance will rival any model 
that John has built for himself. You will also understand the technology at a 
level that far exceeds what you could have learned by studying the 
information on the Internet discussion forums or from any other website. 


If you actually build the machine, run it and test it, and learn what it is 
teaching you, you will rapidly be approaching the "inner circle" of those "in 
the know" concerning this astonishing technology. 


Thank you for wanting to learn this material. By doing so, you are helping 
to build a better future. 


Part 3 of this series, Bedini SG, The Complete Advanced Handbook, will 
finish the project of documenting this technology. It will cover the methods 
of converting the mechanical energy of the wheel into more electricity to 
maximize the electric energy gain of the system. 


Projected publishing date is late 2013. 
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Chapter Nine 


Modifications Checklist 


Here is a quick list of the modifications to your Bedini SG Energizer 
suggested in this book. 


Minimizing Energy Input: 
Basic Tuning: 


o Replace 470 ohm base resistors with 100 ohm base resistors 
o Add 1K, 1 watt potentiometer 
o Tune operation for lowest current draw for highest wheel speed 


Fine Tuning: 


Build Transistor Testing Circuit 

Test Transistors 

Find Matching Set of 7 Transistors 

Test 100 ohm Resistors 

Find Matching Set of 7 100 ohm Resistors 

Make sure that all wires in the coil have the identical length 
Install new Transistors and Base Resistors in your SG circuit 
Install 1K, 1 watt potentiometer in the Trigger loop 


0000000 0 0 


Tune operation for lowest current draw for highest wheel speed 


Reducing Mechanical Losses 


o Re-align and re-balance wheel, if necessary 
o Clean bearings and re-lubricate with light oil 
o Re-adjust distance between magnets and top of coil, if needed 
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Build and Install Capacitor Discharge Circuit 


0000000000 0 


Make complete list of parts needed (with extras of major parts) 
Purchase all parts needed 

Assemble Timer Section 

Test Timer Section for Proper Function 

Assemble Capacitor Section 

Test MOSFETs with Transistor Tester 

Find as many Matching MOSFETs as your Circuit Needs 
Assemble Capacitor Discharge Section of Circuit 

Don't forget Heat Sinks on the MOSFETs 

Install Capacitor Discharge Circuit between SG output and battery 
Test Completed Capacitor Discharge Circuit 


Other Issues 


Oo 
Oo 
Oo 


Measure all Inputs and Outputs (for your own edification) 
Keep Good Notes on both Energizer and Battery performance 
Always Use Good Batteries and Run Continuously for Best Results 


Study Tesla's Method of Conversion 


O O OỌ 


On Light and other High Frequency Phenomena 
US Patent #462,418 (included in the Appendices) 


US Patent #568,178 (included in the Appendices) 


Dr. Lindemann's Lecture "Tesla's Radiant Energy" now available at: 


http://teslasradiantenergy.com (Highly recommended) 
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Appendices 


United States Patents issued to Nikola Tesla: 


USP #462,418 (Means of and Apparatus for Electrical 


Conversion and Distribution) Page 72 
USP #568,178 (Method of Regulating Apparatus for 
Producing Currents of High Frequency) Page 76 


United States Patent issued to Raymond Kromrey: 


USP #3,374,376 (Electric Generator) Page 81 


Article: 


On Light and Other High Frequency Phenomena 
Link: Tesla's Article 


Other Resources: 


Electronic Parts 
Mouser Electronics http://www.mouser.com 
Radio Shack http://www.radioshack.com 


A&P Electronic Media 
Home of the Best Collection of Information Products 
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UNITED STATES PATENT OFFICE. 


NIKOLA TESLA, OF NEW YORK, N. Y. 


METHOD OF AND APPARATUS FOR ELECTRICAL CONVERSION AND DISTRIBUTION, 


SPECIFICATION forming part of Letters Patent No. 462,418, dated November 3, 1891. 
Application fied Petrusry 4, 1892. Social No. 380,182, Se meiel.) 


To all whom it may concern: z 

Be it known that I, NIKOLA TESLA, a sub- 
ject of the Emperor of Austria, from Smiljan, 
Lika, border country of Austria-Hungary, re- 
siding at New York, in the county and State 
of New York, have invented certain new and 
useful Improvements in Methods of and Ap- 

ratus for Electrical Conversion and Distri- 

ution, of which the following is a specifica- 
tion, referehen being had to the drawings ac- 
companying and forming a part of the same. 
is invention is an improvementin meth- 
ods of and apparatus for electrical conversion, 
designed for the better and more economi- 
oal distribution and application of electrical 
energy for general useful purposes. 

My invention is based on certain electrical 
phenomena which have been observed by 
eminent scientists and recoguized as due to 
laws which have been in a measure demon- 
strated, but which,so faras I am aware, have 
not hitherto been utilized or applied with 
any practically useful results. Stated brief- 
ly, these phenomena are ag follows: First, if 
a condenser orconductor possessing capacity 
be charged from a suitable. generator and 
discharged through a circuit, the discharge 
under certain conditions will be of an inter- 
mittent or oscillatory character; second, if 
two points in an electric circuit through which 
acurrentrapidly risingand fallingin strength 
is made to flow be connected with the plates 
or armatures of a condenser, # variation in 
the current’s strength in the entire cireuit or 
in a portion of the same only may be pro- 
duced; third, the amount or character of 
such variation in the current’s strength Is 
dependent upon the condenser capacity, the 

-induction and resistance of the circuit or 
its sections, aud the period or time rate of 
change of the current. It may be observed, 
however, that these several factors—the cn- 
pacity, the self-induction, resistance, and pe- 
rioul—are all related in a manner well under- 
stool by electricians; but to render such eon- 
version as may be effected by condensers 
practically available and useful it is desir- 
able, chicity on acconnt of the incrensed out- 
put and efficiency and reduced cost of the 


$ 


each impulse, alternation, or oscillation of 
the current extremely small. To the many 


difficulties in the way of effecting this me- 55 


chanteally, as by means of rotating switches 
or interrupters, is perhaps due the failure to 
realize practically, at least toany marked de- 
gree, the advantages of which such a system 
is capable. To obviate these difficulties, I 
have in my present invention taken all- 
vantage of the fact above referred to, and 
which has been long recognized, that if a con- 
denser or à conductor possessing capacity be 
charged from a suitable source and be dis- 
charged through a circuit the discharge un- 
der certain conditions, dependent on the c- 
pacity of the condenser or conductor, the self- 
induction and resistance of the discharging 
circuit, and the rate -of supply and decay of 
the electrical energy, may be effected inter- 
mittently or in the form of oscillations of ex- 
tremely small period. 

Isrielly stated in general terms, the plan 
which I pursue in carrying out my invention 
is as follows: 

I employ » generator, preferably, of very 
high tension and capable of yielding either 
directoralternatingcurrents. Thisgeneralor 
I connect. up with a condenser or conductor 
of some capacity and discharge the aecumu- 
lated electrical energy disruptively through 
an air-space or otherwise into a working eir- 
cuit containing translating devices and, when 
required, condensers. ‘These discharges may 
be of the sume direction or alternating and 
intermittent, succeoding each other more or 
less rapidly or oscillating to and fro with ex- 
treme rapidity. In the working circuit, by 
reason of the condenser action, the current 
impulses or discharges of high tension and 
small volume are converted into currents of 
lower tension anil greater volume. The pro- 
duction aud application of a current of such 
rapid oscillations or alternations (the numbur 
may be many millions per second) seeitres, 
among othors, the following exceptional adl- 
vautages: First, the capacity of the condens- 
ers for n given output is much diminished; 
second, the efficiency of the condensers is in- 
creasotl and the tendency to become heate:l 


so apparatus, to produce eurrent-impulses suc- | reduced, and, third, the range of conversion 
eeciling each other with very great rapidity, | is enlarged, Ihave thus suceceded in mw- 
or, in other words, to render the duration of | ducing a system or’ method of conversion 
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radically difercut from what has bean done 
heretofore—first, with respect to the number 
of impulses, alternations,or oscillations of cttr- 
rent per unito? time, and, second, with respect 

5 io the manner in which the impulses ave ob- 
tained, To express this result, I define the 
working current as one of an excessi vely small 
period orof an execssivaly large numberof im- 
pulses or alternations or oscillations per unit 
ro Of time, by which I mean not a thousand or 
even twenty or thirty thousand per second, but 
menytimes that number, and one whieh is 
made Intermittent, alternating, or oscillating 
of itself without the employment of mechoni- 

35 cal devices. 

I now proceed to an explanation somewhat 
more in detail of the nature of my invention, 
referring to the accompanying drewings. 

The two figures are diagrams, each repre- 

20 senting & generating-eircuit, a working cir 
cuit, means for producing an intermittent 
or oscillating discharge, and condensers gr- 
ranged or combined as contemplated by my 
invention. 

a; InFigurel,A represents a generator of high 
tension; B B, the conductors whieh lead out 
from the same. ‘To these conductors are con- 
nected the conductors C of a working circuit 
containing translating devices, such 2s in- 

30 eandescentlampsormotorsG. In oncor both 
conductors B is a break D, the two ends bo- 
ing separated by an alr-space or 2 film of insu- 
lation, through which a disruptive discharge 
takes place. Fisa condenser, the plates of 

35 Which are connected to the generaling-cirenit, 
if this cirenit possess itself sufficient capneity, 
the condenser F may be dispensed with. 

in Fig. 2 the generating-cireuit B B con- 
tains a condenser F and discharges through 

4o the air-gaps D into the working cirenit C, to 
Any two points of which is counected a epn- 
denser E. The condenser B isused to modify 
the current in any partof the workingeirenit, 
such as I. j 

45 It may conduce toa better understanding 

of the invention to consider more in detail 

the conditions existing in such a system 2s 
is illustrated in Fig. 1. Let it be assumed, 
therefore, that in the system there shown the 
rate of suppiy of the electrical energy, the 
capacity, self-indaction, and the resistance of 
the cireuits are so related that a disruptive, 
intermittent, or oscillating discharge oceurs 
at D. Assume that the first-samed takes 
place. This will evidently occur when the 
rate of supply from the generator is not ado- 
iao to the capacity of the generator, con- 

uctors B B, and condenser F, Each time 
the condenser F is charged to such an extent 

6o thatthe potential or accumulated charge over 
comes the dielectric strength of the insulat- 
sr By at D the condenser is discharged, 
it is then recharged from the generator A, and 
this process is repeated in more or less rapid 

65 suceession. The discharges will follow each 
other the more rapidly vie more nearly the 
rate of supply from the generator equals the 


o 


S 


5 
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rate nt which the circuit including the gen- 
erator is cepable of taking upand getting rid 
of the energy. Since the resistance and sell- 
induction of the working circuit C and the 
rapidity of the successive discharges may be 
varied at will, the eurrent strength in the 
working and generating circuit may bear to 
one another any desired relation. 73 
To understand the action of the local con- 
denser F in Fig. 2, let 2 single discharge be 
first considered. This arge has two 
paths offered—one to the condenser E, tire 
other through the part L of the working cir- So 
cuit ©. The part L, however, by virtue of its 
self-induetion, offers a strong opposition to 
such a sudden discharge, while the condenser, 
on the other hand, offers no such opposition. 
The result is that practiealiy no current 85 
passes at first through the branch I, bat pre- 
sumably opposite electricities rush to the 
condenser-coatings, this storing for the mo- 
ment electrical energyin the condenser. Time 


i=] 


~“ 


-is gained by: this mesus, and the condenser go 


then discharges through the branch L, this 
process being repeated for each discharge or- 
carringat D. The amount of electrical er- 
ergy stored in the condenser at each charge 

is dependent upon the capacity of the con- 95 
denser and the potential of its plates. Th is 
evident, therefore, that the quicker the dis- 
charges succeed each other the smailer for a 
given output aced be the capeeity of the con- 
denser and the greater is also the efficiency of 100 
the condenser. This is confirmed by prze- 
tical results. i 

The discharges occurring at D, as stated, 
may be of the same direction or may be alter- 
tating, and in the former case the devices ros 
contained in the working efreuit may be trav- 
ersed by currents of the same or alternately- 
opposite direction. it may be observed, how- 
ever, that each intermittent discharge occur- 
ring 2t D may consist of a number of oscilla- rro 
tions in the working circuit or branch L. 

A periodically-oscillating discharge will oc- 
eur at D in Fig. 1 when the quantities con- 
cerned beara certain relation expressed in 
well-known formulw and ascertained by sim- 
ple experiment.. In this ease it is demon- 
strated in theory and practice that the ratio 
of the strength of the current in the working 
tothatin the generating circuits is the greater 
the greater the self-induction,and thesmaller 120 
the resistance of the working cireuit the 
smaller the period of oscillation. 

I do not limit myself to the use of any spe- 
cilic forms of the apparatus deseribed in coh- 
nection with this invention nor te the precise 125 
arrangement of the system with respect to its 
details herein shown, In the drawings re- 
taro-wires are shown in the circuit; bat it will 
be understood that in any case the ground 
may be conveniently used in lieu of the re- 130 
tura-wire. 

Whet I claim is— 

1. The method of electrical conversion hore- 


— 


15 


! in described, which consists in charging xeon- 
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denser or conductor possessing capacity and 
maintaining a succession of intermittent or 
oscillating disruptive discharges of said con- 
ductor into a working cirenit containing 

5 translating devices. ~ 
2. In a system of electrical conversion, the 
combination of a generator or source of elec- 
tricity and a line or generating cireult con- 
taining a condenser or possessing capacity, 
to and @ working circuit operatively connected 
with the generating-cireult through one or 
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more air-zaps or brerks in the conducting 
medium, the electrical conditions belng so ad- 

justed that an intermittent or oscillating dis- 

ruptive discharge from the generating into 15 

—* — circuit will be maintained, as set 
orth. 


NIKOLA TESLA. 


Witnesses: 
Rosr. F. GAYLORD, 
PARKER W. PAGE. 
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UNITED STATES PATENT OFFICE. 


NIKOLA TESLA, OF NEW YORK, N. Y, 


METHOD OF REGULATING APPARATUS FOR PRODUCING CURRENTS OF HIGH FREQUENCY. 


SPECIFICATION forming part of Letters Patent No, 568,178, dated September 22, 1896, 
Applientisa fled June 20,1696, Sorin] Na 606,202, (Na adal! 


To até whom ii may concern: 

Be it known that I, NIKOLA TESLA, a citi- 
zen of the United States, residing at New 
York, in the county and State of New York, 
have invented certain new and useful Im- 
provements in Methods of Regulating Appa- 
ratus for Producing Currents of High Fre- 
queney, of which the following is a speelfica- 
tion, reference being had to the drawings ac- 
companying and forming « part of the same. 

In previous patents and applications Ihave 
shown and deseribed 2 method of and a 
ratus for generating electric currents of high 
frequency suitable for the production of va- 
rious novel pa such as illumination 
by means of vacuum-tubes, the production 
of ozone, Roentgen shadows, and other par- 
poses. The special apparatus of this ¢har- 
acter which I have devised for use with cir- 
cults carrying currontsin the nature of those 
classed as direct, or such as are generally ob- 
tainable from the ordinary circuits used in 
municipal systems of incandescent lighting, 
is based upon the following principles: 

The energy of the direct-current supply is 
periodically directed into and stored in a cir- 
cuit of relatively high self-induetion, and in 
such form is employed to charge a condenser 
or circuit of capacity, which, in turn, is 
caused to discharge through a circuit of low 
self-induction containing means whereby the 
intermittent current of disclarge is raised to 
the potential necessary for producing any de- 
sired effect. 

Considering the conditions necessary for 
the attainment of these results, there will 
be found, as the essential elements of the 
system, the supply-cirenlt, from which the 
periodic impulses are obtained, and what 
may be regarded as the local elreuits, com- 
prising the circuit of high self-induction for 
charging the condenser and the circuit of 
low self-induction into which the condensor 
diseharges and which itself may constitute 
the working circuit, or that containing the 
devices for utilizing the current, or may be 
inductively related to a secondary circuit 
whichconstitutes the working circuit proper. 
These several cirenits, it will be understood, 
may be more or less interconnected; but for 
purposes of illustration they may be regarded 
as practically distinct, with a cireuit-con- 
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troller for alternately connecting the con- 
denser with the circuit by which it is charged 
and with that into whieh it discharges, and 
with a primary of a transformer in the lat- 
ter clrenit having its secondary in that which 
contains the devices operated by the current, 

To this system or combination the inven- 
tion, subject of my present application, pèr- 
tains, and haa for its object to provide a 
proper and economical means of regulation 
therefor. 

It is well known that every electric cirenit, 
provided its ohmic resistance docs nobexceed 
eertain definite limits, has a period of vibra- 
tion of its own analogous tothe period of wi- 
bration of a weighted spring. In order toal- 
ternately charge a given cireuit of this cher- 
acter by periodic impulses impressed upon it 
and to discharge it most effectively, the fre- 
quency of the impressed impulses should bear 
a definite relation to the frequency of vibra- 
tion possessed by the circuit itself. More- 
over, for like reasons the period or vibration 
of the discharge-cirenit should bear a similar 
relation to the impressed impulses or the 
period of the charging-cireuit. When the 
conditions are such that the general law of 
harmonie vibrations is followed, the circuits 
are said to be in resonance or in electromag- 
netie synchronism, aud this condition I have 
found in my system to be highly advanta- 
xeous. Tence in practice I adjust the elec- 
trical constants of the cireuits so that in nor- 
mal operation this condition of resonance is 
approximately attained. Toaccomplish this, 
the number of impulses of current directed 
into the charging-circuit per unit time is 
made equal tothe period of the charging-cir- 
cnit itself, or, generally, to a harmonic there- 
of, and the saine relations are maintained 
between the charging and discharge circuit. 
Any departure from this condition will re- 
sult in a decreased output, and this fact I 
take advantage of in regulating sach output 
by varying the frequencies of the impu 
or Vibrations in the several cirenits. 

Inasmuch as the portga ol any given cir- 
enit —— upon the relations of its resist- 
ance, self-induction, and capacity, a variation 
of any one or more of these may result in a 
variation in its period. There are therefore 
varions ways in which the freqnencies of 
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vibration of the several cirenits in the system | enits, should be approximately in resonance 
referred to may be varied, but Lhe most prac: | oreleetromagnetic synchronism. Moreover, 
tieable and eficient ways of accomplishing | in order to obtain the greatest output froma 
the desired result arethe following: (a) vary- | given apparatus of this kind, it is desirable 
ing the rate of the impressed impuises of eur- | to maintain as high a frequency as possible. 
rent, or those which are direeted from the The clectrical conditions, which are now 
source of supply inte the charging-cireuil, as | well nuderstood, having been adjusted tose- 
by varying the speed of ihe commutator or cure, as faras practical considerations will 
othercirenit-contruller; (V) varying the self- | permit, these results, I effect the regulation 
induction of the charging-cirenit; {c} vary- of the system by adjusting its elements so as 
ing the self-induction or capacity of the dis- | to depart in a greater or less degree from the 
charge-cirenit, above conditions with œ corresponding varin- 
To regulate the output of a single circuit | tion of output. Por example, asin Figure 1, 
which has no vibration of its own by merely | I may vary the speed of the motor, and con- 
varying its period would evidently require, | sequently of the coutroller, in any suitable 
for nny extended range of regulation, a very | manner, as by means of a rheostat L in a 
wide range of variation of period; but in the | shunt to sneh motor or by shifting the posi- 
system deseribed a very wide range of regu- | tion of the brushes on Lhe main commutator 
lation of the output may be obtained by a| M of the motor or otherwise, A vaw slight 
very slight change of the frequency of oucof | variation in this respect, by disturbing the 
the eirenits when the above-mentioned rules} relations between the rate of impresse im- 
nre observed. pulses and the vibration of the elreuit of high 
In illustration of my invention I have} self-induction into which they are directed, 
shown by dingrams in the accompanying} causes a marked departare from the condi- 
drawings some of the more practicable means | tion of resonance and a corresponding reduc- 
for carrying out the same. The figures, as | tion inthe amount of cnergy delivered by the 
stated, are diagrammatic illustrations of the impressed impulses to the apparatus. 
system in its typieal form provided with reg-} A similar restlb may be secured by modi- 
ulating devievs of different specifie charac- | fyingany of the constants of the local civenits, 
ter, These diagrams will be described in đe- | as above indicated. For exemple, in Fig. 2 
tail in their order, the choking-coil E is shown as provided with 
Tn each of the figures, A I designate the | an adjustable core N, by the movement of 
conductors of a supply-eireult of continuous | which into and out of the coil thoselfindue- 
current; O, a motor connected therewith in | tion, and conseyucntly the period of the cir- 
any of the usual ways and driving a current- | enit containing such eoll, may be varied. 
controller D, which serves to alternately close | As an example of the way in which the dis- 
the supply -cireuit through the motor or| charge-cireuit, or that into whieh the con- 
through æ self-induetion coil E and to con- | denser discharges, way be modified to pro- 
neet such motor-cireuit with a condenser F, | duce the same result I have shown in Fig. 3 
the cirenit of which contains a primary coil | an adjustable self-induction coil R in the eir- 
G, in proximity to which is a secondary coil cuit with the condenser, by the adjustment 
| 


U, serving as the source of supply te the work- | of which the period of vibration of such cir- 
ing cirenit, or that in which are conneceted up | euit may be changed. 
the deviees K K for utilizing the current. The same result would be secured by vary- 

The cirecuit-controler, it may be stated, is | ing the eapreity of the condenser; but if the 
any device which will permit of a periodie | condenser were of relatively large capacity 
charging of the condenser F by the energy of | this might be an objectionable plan, and n 
the supply-cireuit and its discharging {nto | more practicable method is to employ a vari- 
a circuit of low self-induction supplying di- | able condenser in the secondary or working 
veetly or indirectly the translating devices. | circuit, as shown in Pig. 4. As the potential 
Tnasmuch as thesourceof supply is generally | in this cireuit is raised to a high degree, a 
of low potential, it is undesirable to charge | condenser of very small capacity may be em- 
the condenser directly therefrom, as a con- | ployed, and if the two circuits, primary and 
denser of lurge capacity will in such eases be | secondary, ave very intimately aud closely 
required. Itherefore employ a motor of high | couneeted the variation of cupneity in the 
selt-induetion, or in place of orin addition to | secondary is similar in its effects to the yari- 
such motor a choking or self-induction evil | ation of the capacity of the condenser in the 
E, to store up the energy of the supply-enr- | primary, I have illustrated as a means well 
rent directed into it and to deliver it in the | adapted for this purpose two metallie plates 
form of a high-potential discharge when its | S S, adjustable to and from each other and 
circuit is interrupted and connected to the 
terminals of the condenser, 

In order to secure the greatest efficiency in 
asystom of this kind, it is essential, as I have 
before stated, thatthe circuits, whieh, mainly 
asa matter of convenience, I have designated 
as the “charging” and the discharge” cir- 


constituting the two armatures of the con- 
denser. 

I have confined the description herein to 
& source of supply of direct current, as to 
such the invention more particularly applies, 
bat it will be understood that if the system 
be supplied by periodie impulses from nny 
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source which will effect the same results the 
regulation of the system may be effected by 
the method herein described, and this my 
claims are intended to include. 

5 What I claim is— 


1, The method of regulating the energy de- 


livered bya system for the production of high- 
freqneney currents and comprising a supply- 
circuit, a condenser, a clreuit through which 
x0 the same discharges and means for control- 
ling the charging of the condenser by the sup- 
Ply-civenit and the discharging of the same, 
the said method consisting in varying the re- 
lations of the frequencies of the impulses in 
15 ty — comprising the system, as set 
orth, 

2. The method of regulating the energy de- 
livered bya system for the production of high- 
frequency currents comprising a supply-cir- 

20 cuit of direct curreuts, a condenser adapted 
to be charged by the supply-cirenit and to 
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discharge throngh another bah ag is sald 
method consisting in varying the frequency 


_ of the impulses of current from the supply- 
| cirenit, as set forth. 25 


3. The method of producing and regulating 
electric currents of high frequency which con- 
sists in directing impulses from a supply-cir- 
cvit into a charging-cireuit of high self-in- 
duction, charging a condenser by the aceu- 3o 
mulated energy of such charging-clreuit, dis- 
charging the condenser through a circuit of 
low self-induction, raising the potential of 
the condenser discharge and varying the re- 
lations of the frequencies of the electrical 35 
— in the said circuits, as herein set 

orth. 


NIKOLA TESLA. 
Witnesses: 
M. Lawson DYER, 
DRURY W. COOPER. 
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United States Patent Office 


3,374,376 
ELECTRIC GENERATOR 
Raymond Kromrey, 15 Rue du Mt. Blanc, 
Geneva, Switzerland 


Filed Jan, 9, 1964, Ser, No, 336,769 
1 Claim, (Cl. 310—112) 


My present invention relates to an electric generator 
Serving to convert magnetic force into electric energy 
with the aid of two relatively rotatable members, ic. a 
stator and a rotor, one of these members being provided 
with electromagnetic or permanent-magnetic means 
adapted to induce a voltage in a winding forming part 
of an output circuit on the other member, 

Conventional generators of this type utilize a winding 
whose conductors form loops in different axial planes 
whereby, upon relative rotation of the two members, 
diametrically opposite portions of each Joop pass twice 
per revolution through the field of each pole pair of the 
magnetic inductor member (usually the stator), If the 
lobps are open-circuited, no current flows in the winding 
and no reaction torque is developed go that the rotor will 
Se free to turn at the maximum speed of its driving unit. 
As soon as the output circuit including the winding is 
short-circuited or connected across a load, the resulting 
current flow teods to retard the motion of the rotor to 
an extent dependent upon the magnitude of the current, 
it being therefore necessary to provide compensating specd- 
regulating devices if it is desired to maintain a substan- 
ually constant terminal voltage, Moreover, the variable 
reaction torque subjects the rotor and its transmission to 
considerable mechanical stresses which, in the case of 
widely fluctuating load currents, may lead to objection- 
able strains, 

It is, therefore, the general abject of my present and 
new invention to provide an electric generator which ob- 
viates the aforedescribed disadvantages. 

A more particular object of my invention is to provide 
a generator of such construction that its reaction torque 
and, therefore, its rotor speed in response to à given driv- 
ing torque varies but little upon changeover from open 
circuit to current delivery or vice versa. 

It is also an object of this invention to provide an 
clectric penerator whose terminal Voltage varies at a 
considerably lesser rate than its rotor speed s0 as to be 
less affected than conventional generators by fluctuations 
of its driving rate. 

I have found, in accordance with this invention, that 
the foregoing objects can be realized by the relative rola- 
tion of an elongated ferromagnetic element, such as a 
bar-shaped soft-iron armature, and a pair of pole pieces 
defining an air pap wherein a magnelic field k set up 
under the influence of a suitable source of coercive force, 
The armature carries a winding, advantageously in the 
form of two series-connected coils embracing opposite ex- 
tremities thereof, which is included in an output circuit 
adapted to be connected to a load. As the armature rotates 
within the stationary air pap (or, conversely, the pole 
pieces swing about the stationary armature), the magnetic 
circuit is intermittently completed and the armature èx- 
feriences periodic remagnetizations with successive revers- 
als of polarity. 

When the output circuit is open, the mechanical energy 
applied to the driven rotor member is converted, to the 
extent that it is not needed to overcome frictional resist- 
ance, into work of magnetization which in turn is dissi- 
pated as beat; in actual practice, however, the resultant 
rise in the temperature of the armature will be hardly 
noticeable, particularly if the armature js part of the con- 
tinuously air-cooled rotor assembly. When the output cir- 
cuit is clased, part of this work is translated into electrical 
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energy as the current flaw through the winding opposes 
the magnetizing action of the field and increases the ap- 
parent magnetic reluctance of the armature. This explains 
why, in a system embodying my invention, the speed of 
the generator remains substantially unchanged when the 
output circuit is either opened or closed, 

As the armature approaches its position of alignment 
with the gap, the constant magnetic field existing there- 
across tends to accelerate the rotation of the armature 
telative to the pole pieces, thereby aiding the applied 
driving torque; the opposite action, ic, a retarding effect, 
occurs after the armature passes through its aligned posi- 
tion. As the rotor attains a certain speed, however, the 
filywheet effect of its mass overcomes these fluctuations io 
the total applied torque so that a smooth rotation ensues. 

In a practical embodiment, according to a more specific 
feature of my invention, the magnetic-fux path includes 
two axially spaced magnetic fields traversing the rotor 
axis substantially at right angles, these flelds being gen- 
erated by respective pole pairs co-operating with two 
axially spaced armatures of the character described, It 
will generally be convenient to arrange the two armatures 
in a common axial plane, the two field-producing pole 
pairs being similarly coplanar, The armatures are prefer- 
ably of the laminated type to minimize the flow of eddy 
currents therein; thus, they may consist in essence af high- 
ly permeable (eg soft-iran) foils whose principal dimen- 
sion is perpendicular to the rotar axis, the foils being held 
together by rivets or other suitable fastening means, 

If the ferromagnetic elements are part of the rotor, the 
output elreuit will include the usual current-collecting 
means, such as slip rings or commutator segments, accord. 
ing to whether alternating or direct current is desired. The 
source Of coercive force in the stator includes, advanta- 
geausly, a pair of oppositely disposed yoke-shaped mag 
nels, of the permanent or the electrically energized type, 
Whose extremities constitute the aforementioned pole 
pieces. If electromagnets are used in the magnetic circuit, 
they may be energized by an external source or by direct 
current from the output circuit of the generator itself, 

I have found that the terminal voltage of the output 
circuit of a generator uccording to the invention does 
not vary proportionately to the rotor speed, as might 
be expected, but drops at a considerably slower tate 
with decreasing speed of rotation; thus, in a particular 
unit tested, this voltage fell only to about half its 
origina! value upon a cutting of the rotor speed to one- 
third. This nonlinear relationship between terminal vatt- 
age and driving rate enables the maintenance of a sub- 
stantially constant lond current and, therefore, electric 
outpel over a wide speed range, at least under certain 
toad conditions, inasmuch as the inductive reactance of 
the winding is proportional to frequency (and conse- 
quently to rotor speed) so as to drop off more rapidly 
than the terminal voltage, in the event of a speed reduc- 
tion, with a resulting improvement in the power factor 
of the load cirevit, 

If the magnetic circuit includes but 2 single pole pair 
per air gap, the flux induced in the relatively rotating arma- 
ture will change its direction twice per revolution so 
that each revolution produces one complete cycle of 360 
electrical degrees. In general, the number of electrical 
degrees per revolution will equal 360 times the number 
of pole pairs, it being apparent that this number ought 
to be odd since with even numbers it would not be 
possible to have poles alternating in polarity along the 
path of the armature and also to have the north and 
south poles of each pair at diametrically opposite loca- 
tions. In any case it is important to dimension the con- 
fronting arcunte faces of the pole pairs in such manner 
as to avokt bridging of adjoining poles by the armature, 
hence it behooves to make the sum of the arcs spanned 
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by these faces (in the plane of rotation) equal to con- 
siderably less than 360° electrical. 

The invention will be described hereinafter with greater 
detail, reference being made to the accompanying draw- 
ing in which: 

FIGS. | and 1A illustrate a first embodiment of my 
invention in axial section and in a cross-sectional view 
token on line IA—JA of FIG, 1, respectively; 

FIGS, 2 and 3 are perspective views illustrating iwo 
further embodiments; 

FIGS. 4 and 3 diagrammatically illustrate two output 
circuits for a generator according to the invention, de- 
signed respectively for direct and alternating current; 
and 

FIG. 6 is a somewhat diagrammatic illustration of an 
arrangement for comparing the outputs of a convens 
tional generator and a generator according to the in- 
vention, 

The generator 100 shown in FIGS. 1 and 1A com- 

a stator member 101 and a rotor member 102, the 
latter comprising a pair of laminated armatures 102’, 
102" carried on a shaft 103 which is rotatably journaled 
in end plates 104°, 104” of a gencrator housing 104 of 
nonmagnetic material (eg. aluminum) rigid with the 
stator. Shaft 103 is coupled with a source of driving 
power indicated diagrammatically by an arrow 110. 

The stator 101 includes a pair of yoke-shaped la- 
minated electromagnets W1', 101" whose extremities 
form two pairs of coplanar pole pieces respectively 
designated 101a, 101b (north) and 10%¢, 1014 (south). 
The pole pieces have concave faces confronting com- 
plementarily convex faces 102a, 162¢ of armature 102" 
and 1024, 162c of armature 102", These faces, whose 
concavities are all centered on the axis of shaft 103, 
extend over arcs of approximately 20 to 25° each in the 
plane of rotation (FIG, 1A) so that the sum of these 
ares adds up to about 90° geometrical and electrical. 

The magnets 101’, 101 of the stator are surrounded 
by respective energizing windings 109’, 169” which are 
connected across a suitable source of constant direct cur- 
rent, not shown, Similar windings, cach composed of two 
veries-connected coils 1060, 106d and 1066, 106c, sur- 
round the rotor armatures 102° and 102", respectively. 
These coils form part of an output circuit which further 
includes a pair of brushes 107’, 107° that are carried by 
arme 108’, 108° on housing 104 with mutual insulation; 
brushes 107', 197° co-operate with a pair of commutator 
segments 105’, 105° (see also FIG. 4) which are sup 
ported by a disk 105 of insulating material on shaft 103. 
By virtue of the series connection of coils 106a-106¢ 
between the segments 105° and 105”, a3 illustrated in 
FIG. 4, the alternating voltage induced in these coils 
gives rise to a rectified output voltage at brushes 107’ 
and 107”; the unidirectional current delivered by these 
brushes to a load (not shown) may be smoothed, in a 
manner known per se, by conventional filter means repre- 
sented diagrammatically by a condenser 112 in FIG, 4. 

In FIG. 2 I have shown a modified generator 200 
whose housing 204 supports a stator 201 consisting cs- 
sentially of two permanent bar magnets 201" and 201” 
extending parallel to the drive shaft 263 on opposite sides 
thereof, each of these magnets being rigid with a re- 
spective pair of pole shoes 201a, 204¢ and 201b, 201d. 
Rotor 262 comprises a pair of laminated armatures 202°, 
202", similar to those of the preceding embodiment, 
whose output coils 2062, 206b, 206c, 206d are serially 
connected between a slip ring 205", supported on shaft 
203 through the intermediary of an insulating disk 
265, and another terminal here represented by the 
grounded shaft 203 itself. Slip ring 205° is contacted by 
a brush 207 on a holder 208, the output of this brush 
being an alternating current af a frequency deiermined 
by the rotor speed. 

In FIG, 2 I have shown a generator 300 basically 
similar to generator 100 of FIGS, 1 and 1A, ils shaft 
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303 carrying a pair of laminated sofl-iron armatures 
302’, 302” rotatable in tie air gaps of a pair of electro- 
magnets 381’, 30%” bearing energizing windings 309° 
and 309", The commutator 305 again co-pperutes with 
a pair of brushes of which oaly one, designated 307, is 
visible in the figure. This brush, carried on an arm 308, 
is electrically connected to a brush 313 engaging a slip 
ring 314 on an extremity of shaft 303 which also car- 
ries two further slip rings 315", 315" in conductive con- 
tact with ring 314 but insulated from the shait. Two fur- 
ther brushes 316’, 316" contact the rings 315’, 315" and 
are respectively connected to windings 309° and 309", 
respectively, the other eeds of these windings being con- 
nected to an analogous system of brushes and slip rings 
on the opposite shaft extremity whereby the two com- 
mutator brushes are effectively bridged across the wind- 
ings 309 and 309" in parallel. In this embodiment, 
therefore, the stator magnets are energized from the geu · 
erator output itself, it being understood that the magnets 
301’ and 30%” (made, for example, of steel rather than 
soft iron} will have a residual coercive force sufficient to 
induce an intial output voltage as is known per se. 
Naturally, the circuits leading from the brushes 307 to 
the windings 309’, 309” may include filter means as 
Geseribed in connection with FIG. 4. 

In FIG, 6 I have shown a test circuit designed to com- 
pare the outputs of à generator according to the inven- 
tion, such as the unit 100 of FIGS. 1 and 1A, with a con- 
ventional generator 460 of the type having a looped arma- 
ture 402 rotatable in a gap of a stator magaet 401 with 
energizing winding 409’, 409". The two generators are 
imterconnesied by a common shaft 103 carrying 2 fiy- 
wheel 117, this shaft being coupled via a clutch 118 to 
a drive motor fil whereby the rotors 402 and 102 of 
both generators are rotatable in unison as indicated by 
arrow 116, Two batteries 120 and 420, in series with 
gwitchss 121 and 424, are representative of means for 
supplying direct current to the stator windings 109’, 169” 
and 409’, 409" of the two generators. 


40 The rectified output of generator 100 is delivered to à 


load 122, bere shown as three series-connected incandes- 
cent Jamps with a combined consumption of 500 watts, 
generator 400 working into an identical ond 422, Two 
watimeters 123 and 423 bave their voltage and current 
windings respectively connected in shunt and in series 
with the associated loads 122 and 422 to measure the eles- 
tric power delivered by each generator. 

Upon engagement of the clutch 118, shaft 103 with its 
flywheel 117 is brought to an initial driving speed of 
1200 r.p.. whereupon the switch 421 in the energizing 
circuit of conventional generator 400 is closed, The lampa 
422 light immediately and the corresponding wattmeter 
423 shows an initial output of $00 watts; this output, how- 
ever, drops instantly as the flywhes! 117 is decelerated by 
oe braking effect of the magnetic field upon armature 


Next, the procedure is repeated but with switch 421 
open and switch 121 closed to energize the generator 160, 
The lamps 122 light up and the wattmeter 123 shows an 
output of 500 watts which remains constant for an in- 


60 definite period, there being no appreciable deceleration of 


65 


vo 


75 


flywheel 117. When the clutch 118 is released and the 
rotor speed gradually decreases, the output of generator 
140 is still substantially 500 watts at a speed of 900 r.p.m, 
and remains as high as 360 watts when the speed drops 
further to 600 r.p.m. 

In a similar test with à generator of the permanent- 
magnet type, such as the one shown at 200 in FIG. 2, a 
substantially constant output was observed over a range of 
1600 to 640 r.p,m, 

Modifications of the specific arrangements described 
and illustrated will, of course, be apparent to persons 
skilled in the art and are deemed to be embraced in the 
spirit and scope of my invention as defined in the ap- 
pended claim. 
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T claim: 

L An electric generator comprising a fixed stator and 
a rotor coaxial with said stator; drive means for rotating 
said rotor about its axis, said stator being provided with 
a pair of elongated bar magnets extending parallel to said 
axis on opposite sides thereof and terminating In trans- 
verse extremities, oppositely poled extremities of said 
magnets confronting each other and defining magnet 
means having two axially spaced pole pairs disposed in a 
common axial plane and forming a pair of diametrically 
extending air gaps for establishing a magnetic-Aux path in- 
cluding two axially spaced parallel magnetic fields across 
said air gaps traversing sald axis substantially at right 
angles, said rotor being provided with two axially spaced 
parallel elongated ferromagnetic elements slightly shorter 
than the spacing of said confronting extremities and ex- 
tending perpendicularly to said axis at locations coplanar 
with said pole pairs for concurrent periodic alignment of 
said clements with said flelds in said air gaps upon rota- 
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6 
of the arcs spanned by said faces being substantially equal 

to 90° in the plane of rotation. 
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Foreword 


This book is the third and final book in the series of Bedini SG Handbooks. 
The full instructions on how to build the Bedini SG Energizer are in the 
first book titled Bedini SG, the Complete Beginner's Handbook. The full 
instructions on all of the fine-tuning methods and energy gain tricks are in 
the second book titled Bedini SG, the Completer Intermediate Handbook. 
If you are not familiar with these two previous books, then make sure to 
get them here so you can start from the beginning: http://bedinisg.com 


This book reviews the fine tuning methods discussed in the Intermediate 
Handbook, and shows the operations of a working model where all of 
these features are optimized. It then goes on to discuss, in detail, the best 
ways to harness the mechanical energy available at the wheel, using "low- 
drag" generator methods. It also includes a complete analysis of the "Jim 
Watson" machine, putting the complete design, schematic, and operational 
details in print for the very first time. 


This book picks up where the Intermediate Handbook leaves off and 
covers all of the major details and spin-offs from John Bedini's life-time 
search for the best design of a self-running, electro-mechanical machine. 
After learning this material, you should understand enough of the science 
and method that John has shown to start experimenting with larger scale 
models which should lead to both self-running behavior and the 
production of enough extra energy to operate external loads. 


The future is yours! 


Peter Lindemann (August 2014) 
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Introduction 


The purpose of this book is to demonstrate how the mechanical energy 
produced by a Bedini SG Energizer can be maximized, and how that 
mechanical energy can be converted back into the maximum quantity of 
electrical energy, so that a clear and unambiguous "energy gain" may be 
achieved. 


This process involves: 

1. using the "fine tuning" methods discussed in the Intermediate 
Handbook to produce the highest speed rotation of the rotor for the 
lowest electrical input from the run battery 

2. as well as introducing a "low-drag" generator system to the wheel to 
take the highest possible advantage of that mechanical energy for the 
production of new electricity that did not come from the run battery 
in the first place 


While John Bedini has demonstrated these methods repeatedly and 
published all of the basic schematics on how to accomplish this on his 
website since 1996, people still seem confused by this process. He believed 
that people needed to learn the process by actually building the equipment 
and therefore has never felt the need to fully explain it in words. 


Since the demonstration of the "Ferris 
Wheel" machine in 2010, and the two 
previous Bedini SG Handbooks in 2012 
and 2013, it seems possible that the release 
of this information will be tolerated by the 
forces in the economy that have resisted 
these things in the past. Therefore, 
everything is going to be explained clearly 
so that serious researchers may move their experiments forward. 
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A machine was demonstrated 
at the 2014 Energy Science and 
Technology Conference that 
has all of the features you need 
to understand to build yourself 
a supplemental power plant for 
your off-grid home. This 
includes a "low-drag" generator 
whose features will be fully 
disclosed in Chapter 6. 


This last installment of the 
Bedini SG Handbook series is 
the final unraveling of the 
mysteries of John's self-running machines, which have been "hidden in 
plain sight" for over 30 years. 


Peter Lindemann, D.Sc. 
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Chapter One 


Intermediate SG Energizer Demo Review 


The Bedini SG, The Complete Intermediate Handbook introduced and 
explained the benefits of many of John's "tricks." These tricks are really a 
series of very clever engineering procedures that allow a person "skilled in 
the art" to optimize the functions of the circuitry so that the machine may 
take advantage of a number of "windows of opportunity" to minimize 
energy losses and introduce some compensatory energy gains. The net 
result of these refinements increases the efficiency of the machine and 
unambiguously introduces the reader to the conditions necessary for "self- 
running" operation. 


These refinements include the various methods to "fine tune" the operation 
of the Energizer, a complete historical review of all of the methods for 
providing a capacitor charge and discharge feature, and the advanced 
theory explaining why this produces a benefit based on Nikola Tesla's 
discovery of his "Method of Conversion" process. 


As this book was being outlined in the Spring of 2014, it became necessary 
to build a working model of the 
optimized "Intermediate" energizer, 
so that the additional "low-drag" 
generator methods could be built 
and tested. This also made it 
possible to demonstrate this 
working model at the 2014 Energy 
Science and Technology 
Conference at the end of June. 


Here is a picture of that machine. 
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The Conference Demonstration Model 


This machine had a number of features that you may not want to include in 
your replication. They include: 

1. a frame built from clear acrylic 

2. wiring suspended in the air 

3. dedicated meters 

4. labeled instrumentation 


The clear acrylic frame was left over from the original SG Kit models that 
we sold for a short time in 2012. As a demonstration, it looked professional 
and it eliminated the arguments about whether anything was "hidden." 


The wiring suspended in the air also negated the arguments about whether 
there may have been "secret connections" to otherwise unseen circuitry. 
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The dedicated meters were mounted on pieces of clear acrylic, again to 
reduce the skeptic's ability to "explain away" the meter readings. Also, the 
labeled meters, switches, and connections made the demonstration easy for 
the Conference attendees to understand what they were looking at. 
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All of these features, produced at extra cost and time, created the intended 
effect. No one questioned the explanations of the operation of the machine 
at the Conference. 


Significant Mechanical Up-grades 
The SG Kits came with a bicycle wheel and shaft extensions that when 
combined, were never able to produce a wheel that ran true. This required 


major surgery. The frame bearings and internal wheel bearings and shaft 
were all abandoned and replaced with a new, larger diameter solid shaft 


11 


and new bearings and sleeve guides to hold everything in place. With 
these materials installed, the hub of the wheel ran true. 


The next problem was the rim. With the hub running true, it was obvious 
how "out of round" the rim was. This required a laborious process of 
loosening and tightening the wheel spokes until all of the eccentricities 
were compensated. This took over an hour but was absolutely necessary. 


Obviously, this step would not have needed to be done if a molded, plastic 
wheel had been used to begin with. Other model builders have used 
molded plastic wheels this size from wheel chairs or more modern bicycles. 


Once both the hub and the rim were running true, the wheel was balanced 
and able to run at high speed without vibration. It could also run ina 
narrow slot between the frame pieces holding the generator coil in place. 


The above picture also shows the magnet spacing chosen for this model. 


The wheel had 36 spokes, so by placing a magnet next to every other spoke, 
the number of magnets came out to be 18. This made magnet placement 
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relatively easy and produced a run speed slightly higher than the 21 
magnet arrangement used in the SG Beginner's Handbook. 


Once the magnets were positioned on 
the metal rim and glued in place 
using a "super-glue" cyanoacrylate 
adhesive, it was time to secure them 
to the wheel for high speed operation. 


For this, two layers of a reinforced 
packing tape was used, wrapped 
firmly around the wheel twice. This 
type of tape is sometimes called 
"strapping tape" because of the 
imbedded fiber-glass netting. This 
feature makes the tape very resistant 
to either stretching or tearing under 
stress. 


Cyanoacrylate adhesives are quite brittle after curing, and since this motor 
operates on an "attraction" mode, the magnetic field from the coil is trying 
to pull the magnets off of the wheel as they approach. With the reinforced 
tape in place, if the glue fails, a magnet will NOT fly across the room at 40 
feet per second! Instead, you will just hear a "clicking" sound on the wheel 
as the magnet is pulled off of the rim slightly as it passes over the coil. 


Electrical Circuit Features 


When this model was coming together, a number of people very 
generously donated parts. John Bedini provided the plastic frame, wheel, 
magnets, and a prototype circuit board built by Tom Childs at Teslagenx. 
Tom then donated one of their fully wound coils with seven 20 gauge 
power windings and a 23 gauge trigger winding. Finally, Aaron 
Murakami donated the capacitor discharge circuit he had purchased 
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earlier. Peter Lindemann took all of these parts and assembled and 
adjusted everything to produce the finished Demonstration Model. 


For the electronic circuit, all of the "fine tuning" methods were employed. 
This included matched transistors and matched resistors and the circuit 
built on a clean circuit board. Anyone can build a circuit like this using the 
specifications in the Bedini SG Intermediate Handbook, or simply by 


purchasing a circuit like this from Teslagenx. 


There are only two modifications made to this circuit board for this model. 
The first is that the single large 12 Ohm resistor (Yageo) at the top-center of 
the photo is joined by two more 12 Ohm resistors (Xicon) as part of the 
"fine tuning” of the trigger. This modification will be discussed in more 
detail shortly. The second modification is the large Diode at the bottom- 
center of the photo which is part of the "generator mode" circuitry which 
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will be discussed later. Otherwise, this circuit board is exactly like the one 
you would get from Teslagenx. 


The specifications for winding your 
own coil are in the SG Beginner's 
Handbook, but making the coil 
remains the most difficult task of 
building your own SG replication. 


So don't feel bad if you want to just 
purchase this component. Here is a 
photo of the coil donated to this 
project and it represents proof that 


they work perfectly when incorporated into a really "fine tuned" model. 


After the coil and the circuitry were in place, all of the temporary wiring 
was removed and replaced by 12 gauge wire, as shown here. 


This is all of the larger Red and Black wires that connect between the 
batteries, meters, terminal blocks, and other sections of the circuit. When 
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this operation was completed, the behavior of the machine changed 
dramatically! In short, it started running much better. 


In order to understand why this happened, you have to remember that the 
Bedini SG is a "high frequency" machine. The transistors are rated at 16 
Mhz and can easily turn off within a few microseconds. With this kind of 
switching speeds, it means that "every length of wire is an inductor" and 
that everything you can do to "lower the impedance of the circuit" will 
improve its performance. Many model builders neglect this step, but the 
benefits are significant and well worth installing. 


Adjusting the Trigger Circuit 


The next step was to "fine tune" the triggering function of the circuit. As 
you probably remember from the SG Beginner's Handbook, the current 
circulating in the trigger circuit is actually generated in the trigger winding 
by the permanent magnets moving passed the coil. That means that the 
distance between the coil and the wheel is one of the variables that 
contributes to the strength of that current. 


So the first thing to do is to move the coil up or down from its original 
position until you find a height that produces the highest speed. In the 
case of this demonstration model, that distance ended up being 0.375" or 
9.52 mm. [The SG Beginner's Handbook specified 0.125" on page 56.] 


With the coil height set, the 12 Ohm 
resistor was disconnected from the 
circuit board and temporarily 
replaced by a 25 watt variable 
resistor. The machine was then 
brought up to full speed and the 
variable resistor was turned up and 
down until the highest speed could 


be maintained with the lowest 
current draw from the run battery, as shown on the Input Ammeter. 
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As it turned out, the value of the additional resistance needed for this 
condition in this model was 36 Ohms. So, when the variable resistor was 
removed, it was replaced by three 12 Ohm resistors wired in series, as 
shown on page 15. 


After the three 12 Ohm resistors were soldered 
back on the circuit board, a curious thing 
happened. The next time the model was 
turned on, it would NOT accelerate all the way 
up to top speed automatically! The added 
resistance was limiting the trigger current so 
the wheel did not have enough mechanical 
energy to transition from "double triggering" 
down to "single triggering” mode. 


To compensate for this, a momentary contact 
switch was installed that could temporarily 
"short circuit" the added 36 Ohm resistor. This 
gave the added trigger power needed to make 


the transition once the unit got up to its 
relative "top speed" in double triggering mode. 


With the Trigger Shift Switch installed, all of the electrical and mechanical 
modifications were finished. 


Results of these Modifications: 


e Wheel runs in clean, circular motion with no side-to-side wobble 

e Wheel attains a speed of 365 RPM, which is 80 RPM higher than the 
speed before the large wire and trigger refinements were installed 

e Current draw dropped from 1.8 amps to 1.4 amps at higher speed 

e Attains smooth running at highest speed with lowest input current! 
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Additions to the Frame 


The next operation was to extend the frame to accommodate the mounting 
of the capacitor discharge circuit and the additional coil that would become 


the "low drag" generator. Since this unit was being prepared as a public 
demonstration, both of these features were incorporated as a single frame 
extension on the back side of the machine using clear acrylic. 


The frame extension pieces bolt to the vertical supports of the original SG 
frame using one large black 
nylon nut and bolt which is also 
reinforced by the addition of two 
brass bolts and wing-nuts. The 
shape of the clear acrylic 
extension pieces is shown here, 
outlined by the GREEN line. 
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Mounting the Capacitor Module 


The lower platform was designed 
specifically for mounting the 
Comparator Circuit Module that John's 
company sells. The module has 4 small 
bolts coming out of the bottom of the 
potted base. Four holes were drilled in 
the acrylic plate and the capacitor 
system was bolted in place. 


Two terminal blocks were mounted, one on either side of the capacitor 
module, to lead to external wiring of the system. 


Here is an overhead photograph of the Capacitor Module wired in place. 
The wires coming in from the left provide the pathway to charge the 
capacitors with the coil discharges from the SG machine. The wires going 
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out on the right provide the pathway to discharge the capacitors to the 
secondary battery (B2). The module senses the voltage in the capacitors, 
discharging them when that voltage rises to about 24 volts and then shuts 
off the discharge when the voltage drops to about 18 volts. 


Mounting the Extra Generator Coil 


The extra coil used for the generator 
needed to be adjustable, so the coil 
could be moved closer or farther 
away from the wheel. The platform 
shown here will hold the generator 
coil and allow it to be adjusted both 
for height and angle of approach to 
the wheel. 


On top of this basic platform, a 
complex frame holding system was 
created. Since the magnets on the wheel were going to be exerting a strong 
attraction force toward the core in the generator coil, the coil had to be held 
absolutely rigidly to avoid vibrations in the frame and the possibility of an 
accident if the coil moved uncontrollably toward the rotating wheel. 


A frame was built 
around the coil to 
clamp it in place, 
holding it down from 
the top. These acrylic 
pieces were then 
bolted down to the 
platform using two 
brass bolts and nuts 
on each side of the 
frame. Brass was used so the structure remained completely non-magnetic. 
The complete generator design will be shown in Chapter 4. 
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Adding the "Generator Mode" Circuitry 


At the 2013 Bedini - Lindemann Science and Technology Conference, 
John introduced the attendees to the new "Generator Mode" of operating 
the SG machine. The method seemed to draw a little bit more energy from 
the run battery, but cause the second battery to charge much more rapidly. 


A number of demonstrations had been given of this process, but none of 
them was a "fully metered test" that quantified the level of benefit. So, the 
Bedini SG: The Complete Advanced Handbook would not be complete 
unless this recent innovation was thoroughly explored and reported. 


The Classic SG Circuit routes the discharges from the main coil directly to 
the Output circuit to charge either the capacitor or the secondary battery. 
The so called Generator Mode Circuit re-routes the discharges of the main 
coil back through the Run Battery and then to the Output circuit. The 
benefits of this will be discussed in the next chapter of this book. 


This new circuit places both the Run Battery and the Secondary Battery 
into a "common ground" connection where they had been in a "series 
connection" before. In order to isolate and balance the new arrangement, 
John introduced another Diode into the circuit on the ground line extension 
leading to the Output circuitry, shown here, circled in GREEN. 


Since this was a display model designed for public demonstrations, both 
the SG Classic Mode connections and the Generator Mode connections 
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were built into the machine. A switch was added to the circuitry so that 
the machine could be run in either mode, simply by flipping the switch. 


John has always referred to this 
circuitry as the "Generator 
Mode" of operation. For the 
purposes of the Demonstration 
Model, and because there was 
an actual "Generator Coil" on 
the machine, it was decided to 
refer to the Generator Mode 
circuit as the "Common Ground 
Mode", as can be seen in the 
label in the photo to the right. 


The BLACK wire that comes Ground 
from the center connection on Mode a 
the switch goes off to the right l a 
with the RED wire to charge the 
capacitors. The other two 
BLACK wires that are attached to the outer connections of the switch and 
feed off to the left of the photo, connect to the either the Run Battery 
positive terminal (+) to create the Classic SG Mode circuit, or the Run 
Battery negative terminal (-) through the new diode to create the Common 


Ground or Generator Mode circuit. 

So, the Generator Mode is a very simple modification of the circuitry 
consisting of one new wire and one new diode. The Run Mode Switch 
simply allows an easy way to alternate between the connections for 
demonstration purposes. 


Full Schematic of the Advanced SG Machine 


This completes the discussion of the features of the Conference Demo unit. 
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So, here is a complete schematic of the circuit of this fully "fine tuned" 
machine with all of the Intermediate and Advanced modifications 
included. 


Advanced SG Schematic 


With Capacitor Discharge and 
Generator Mode Option 


Parts Designations: 


e T = Matched set of seven MJL21194-G NPN Transistors 

e D=All Diodes marked either D1 or D2 are the 1N4007 

e R= Matched set of seven 470 Ohm, 1 Watt Carbon Resistors 

e N=Seven Neon Indicator Lights, 606C2A 

e C=60,000uf @ 80 VDC Photo Flash Capacitor 

e TAR = Trigger Adjustment Resistor (Demo Model, 36 Ohm, 10 Watt) 
e TS = Trigger Shift Switch (Momentary Contact type) 

e DG = Diode for the Generator Mode Circuit, 6A100 (6amp, 1000volt) 
e S= Capacitor Discharge Switch (Comparator Circuit or equivalent) 

e RMS= Run Mode Switch, (Single Throw, Double Pole type) 

e MC= Main Coil, Seven strands of #20 Gauge Magnet Wire, 130ft long 
e TC= Trigger Coil, One strand of #23 Gauge Magnet Wire, 130ft long 
e B1 (Run Battery) = 12v @ 35ah, flooded cell, Lead Acid Battery 

e B2 (Charge Battery) = 12v @ 35ah, flooded cell, Lead Acid Battery 


www.bedinisg.com/ 23 


Chapter Two 


Benefits of Running in "Generator Mode" 


It's been about a year and a half since John started demonstrating what has 
become known as the "Generator Mode" at his shop. He said that it would 
draw a little bit more power from the front battery but that it charged the 
back battery much faster. He always said that the "trade-off" was well 
worth it, but at the time, no fully metered tests were offered as supporting 
evidence. 


So, one of the primary goals of the Conference Demonstration machine, 
after it was fully "fine tuned," was to quantify what the Generator Mode 
was doing, and why. 


The first thing to understand is the difference 
between the Classic SG circuit and the 
Generator Mode circuit. The image here is a 
clipping from the right hand side of the full 
circuit schematic on the previous page. It 
shows a single main coil winding and its 
associated transistor section, along with the 
rest of the circuit. 


The Generator Mode modifies the Main Coil 
discharge pathway after the transistor turns 
off, and routes it back through B1 (the Run 
Battery) on its way to be collected in the 


Capacitor. You can see that the top of MC is 
connected to the positive terminal of B1 and completes the discharge path 
to the negative terminal of the capacitor C through RMS. When RMS is in 
the upper position, (Classic SG Mode) the discharge path by-passes B1 and 
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goes directly to the negative terminal of C. When RMS is in the lower 
position (Blue), (Generator Mode) the discharge path goes back through B1 
and through Diode DG on its way to the negative terminal of C. In both 
cases, the path to the positive terminal of C is routed through Diode D2. 


Here is a comparison of the 
two circuits in simplified Classic SG Circuit 
form. For clarity, the same 
circuit component parts 
designations used in the two 
previous drawings are used 
again here. 


In the Classic SG Circuit, 
energy moves through the 
system in 3 distinct steps. 
Step One: Energy from B1 is 
transferred to MC when 
switch T conducts. 

Step Two: When switch T 
breaks the circuit, the energy 
stored in MC discharges 
through diode D2 and is collected in capacitor C. 

Step Three: When the energy collected in capacitor C is sufficient, switch S 
temporarily conducts and discharges the energy into battery B2. 


In the Generator Mode Circuit, energy moves through the system 
similarly, except in Step Two. 


Step One: Energy from B1 is transferred to MC when switch T conducts. 
Step Two: When switch T breaks the circuit, the energy stored in MC 
discharges back through battery B1 as well as through diodes D2 and DG, 
and then is collected in capacitor C. 

Step Three: When the energy collected in capacitor C is sufficient, switch S 
temporarily conducts and discharges the energy into battery B2. 
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Hopefully, it is clear by now that the difference between the two circuits is 
that the Generator Mode circuit grabs energy from battery B1 TWICE each 
cycle, whereas the Classic SG circuit only grabs energy from battery B1 
ONCE each cycle. This fundamentally alters the operation of the circuit 
and effectively changes the position of both the Main Coil MC and the 
Transistor T in relationship to the rest of the major components. 


There are a number of ways to characterize this, but here is a simple 
analogy. The Classic SG circuit acts like a simple DC-to-DC buck 
converter, whereas the Generator Mode circuit acts more like a DC-to-DC 
boost converter. 


So, that is enough at this point on the circuit and the theory. Now, what 
does a fully metered working model look like on the bench? 


Classic SG Baseline Input Measurements 


In order to understand the benefits 
of running in Generator Mode, we 
have to understand what we are 
comparing it to. As explained in 
the previous chapter, the 
Conference Demo unit was a clean 
running machine. Its top speed 
with a fully charged Run Battery 
was a little over 365 RPM, but this 
speed was routinely measured on a 
photo-tachometer. 


Typically, the SG circuitry is designed to draw approximately 0.25 amps 
per transistor, so a seven transistor circuit is expected to draw 1.75 amps 
from the Input Battery. The Conference Demo unit, with its balanced 
wheel, new bearings and fine tuned trigger circuit, was drawing 20% less 
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than that. The in-line mounted analog Ammeter typically indicated just a 
shade under 1.4 amps at top speed. 


This meter was labeled the 
"Average Input Current" for 
obvious reasons. The SG is a 
machine that runs on a series 
of DC pulses and an analog 
meter of this kind can only 
provide an average of the 
value of those pulses. 


Although these meters do not 
provide a digitally precise 
measurement of the current 


used by the machine, they do 
provide a reasonably 
accurate indication of the 
average value. 


To get a better understanding 
of the current input of the 
machine, a Fluke digital 
oscilloscope was used. The 
analog Ammeter is a 50mV 
movement measuring the 
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voltage across a 0.010 Ohm 


voltage was simultaneously 


observed on the Fluke meter, 
this image was produced. It shows pulses that peak at a height of about 
one division repeating 109.7 times per second. 


Let's look at the speed of the wheel first. We know that there are 18 
magnets on the wheel, so the following calculation can be made: 
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109.7hz + 18 = 6.094 RPS x 60 = 365.66 RPM 


This is within one RPM of the speed measured by the tachometer, so this is 
encouraging. Next, let's look at the calculations for current. 


The average value of the current can be calculated from the Fluke Scope 
image by measuring the "area under the curve" defined by the graph line 
on the scope. The waveform has a peak amplitude of about one division. 
The scope setting is that one division equals 100mV. From this we can 
determine the peak current value using the shunt resistance of 0.010 Ohms 
and Ohm's Law (E/R =I). That calculation is here: 


0.100 volts + 0.010Q = 10.00 amps 


Next, the width of the base of the wave-form is measured as about 36% of 
the total wave length and the rising line roughly bisects this area. This 
defines the "area under the curve" as one half of 36% or 18% of the 10 amp 
peak value. This gives us the following calculation. 


0.100 volts + 0.010Q = 10.00 amps x 18% = 1.8 amps 


This calculation deviates from the indication on the analog Ammeter by a 
significant margin, and may suggest one of two things: 

1. that the analog meter is way out of calibration, or 

2. that our estimate of the peak value shown on the scope is too high. 


Most engineers will immediately choose #1 as the problem and confidently 
put their faith in the Fluke Scope image. With my years of experience with 
these machines, my tendency is believe the analog meter, based partially 
on the voltage reading of the battery indicating a slow discharge rate. 


At this point, if you are willing to look at these measurements as 
"important indicators" rather than "absolute values," you may be better 
prepared to accept the importance of their relationship to other 
measurements taken on the machine in the same manner. 
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Classic SG Baseline Output Measurements 


OK, let's move on and look at 
the indications on the Output 
Meters. Whereas the Input 
Analog Ammeter was a 0-5 
amp scale, the Output Analog 
Ammeter is a 0-3 amp scale. 
This meter is also a 50mV 
movement, but its Resistive 
Shunt is 0.0166 Ohms. 


This meter is measuring the 
currents associated with the 
Capacitor Discharges into the 
charge battery (B2). While 


— — 
Current P 


running, the indicator needle is bouncing between "0" and "1.2" on the 
scale. The digital Output Voltage is taken directly across battery B2. 


The operational indication on 
the Output Analog Ammeter 
suggests that the current 
coming out of the machine 
may be averaging about 0.6 
amps, which is about 45% of 
the average current being 
applied to the Input. 


When the Fluke Scope Meter 
is applied across the resistive 
shunt of the Output Ammeter 
it produces this image. 


The first thing we can see is that the capacitor circuit is discharging into the 
charge battery B2 at a rate of 2.183 times per second. While this discharge 
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rises to a height on the scope of 6 divisions, its total width is quite narrow, 
and its duration is expended in approximately 16 milliseconds (0.016 
seconds). With a setting of 200mV per division, the peak value of the 
current impulse as it begins can be calculated as: 


200m V/d x 6 divisions + 0.0166Q = 72.28 amps 


So battery B2 is being charged by 72 amp pulses 2.18 times per second. The 
exact number of joules of energy this represents is not quantifiable from 
these measurements. The average output current this represents can be 
estimated by the "area under the curve" method from the scope image. The 
area under this waveform is about 1% of the total area, so the average 
current output by this method is around 0.7 amps, which is similar to the 
analog ammeter. Regardless of the absolute value of these impulses, the 
battery is responding to them quite well. 


SG Generator Mode Input Measurements 


When the unit is placed in 
Generator Mode, a number of 
things change. The wheel 
slows down a little, the input 
current goes up, and the 
voltage of the Input Battery 
drops. 


Here are the Input Meters for 


a typical run of the Generator pse — Average 
Mode. The analog Ammeter Input 


: . Voltage 
is reading about 2.15 amps — Current 


and the speed is registering 

at about 335 RPM. So, according to the analog ammeter, the current input 
has risen from 1.4 amps in the Classic SG Mode to 2.15 amps in the 
Generator Mode. The ratio of increase can be calculated as follows: 
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2.15 amps + 1.4 amps = 1.53. That represents an increase of 53%. 


With the Fluke Scope Meter 
across the ammeter shunt, 
we can now finally see what al 
the Generator Mode circuitry 0 i — 
is doing to the input 
waveform. 


The thin line at the tops of 
the triangles is where the 
transistors shut off. The 
rising wave before that is the 
standard input we saw on 
page 27, and the falling wave 
after the transistors shut off 


is the extra energy the 
Generator Mode Circuit takes from the run battery (B1) on the discharge of 
the Main Coil, MC. 


So, this is what the analog Ammeter is interpreting as an increase in the 
Average Input Current of 53%. Attempts to quantify this input current 
using the "area under the curve" method produce a similar figure. With the 
input calculated as 18% of the 10 amp peak value, the output adds another 
10% on that, for a total Average Input Current of 2.8 amps. 


The ratio of this increase can be calculated as follows: 

2.8 amps + 1.8 amps = 1.55. This represents an increase of 55%. 
So, despite the variations in the absolute values indicated, at least the 
measurement methods are remaining essentially proportional in their 


ability to indicate the increase in the Average Input Current relative to the 
two modes of operation. 
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SG Generator Mode Output Measurements 


The indicator needle on the 
Output Analog Ammeter is 
now bouncing between "0.5" 
and "1.5" amps. The Volt 
Meter is clearly showing an 
increased charge rate as it 
now indicates 13.36 volts 
whereas before it was 
showing 13.25 volts. But the 
big action is showing on the 


Average 


Fluke Scope Meter image. Output 

Current 
The Fluke is showing that the 
capacitor is discharging 4.418 
times per second and the peak 
current per impulse is now 
rising to 6.6 divisions. This 
equates to 78 amp impulses 
being delivered to the charge 
battery (B2) 4.418 times per 
second. 


The charge rate has increased 
from 2.183 times per second in 
the Classic SG Mode to 4.418 
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Generator Mode. The ratio of 
this increase can be calculated 
as follows: 


4.418 Hz + 2.183 Hz = 2.023 This represents an increase of 102%. 
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Since the capacitor discharge system is voltage controlled, and the 
discharge and re-set trip points have not been changed between the two 
tests, it is reasonable to believe that the number of Joules per pulse has also 
not changed, and therefore, the actual quantity of energy being delivered to 
the charge battery (B2) has more than doubled while the energy expended 
at the input has gone up by about half as much! 


Charging Benefits 


This data certainly supports John's statements concerning the benefit of the 
Generator Mode. For the purpose of this narration, it would take a lot 
more time to fully quantify these energy translations and eliminate all of 
the measurement ambiguities, but you are welcome to do that for yourself 
on your own model. The purpose here is simply to point you in the right 
direction. 


Running the SG in Generator Mode seems to add a little electrical current 
to the otherwise low current spikes coming from the discharges of the Main 
Coil MC. Since the capacitor is charging and discharging twice as fast, the 
temporary electret effect also has less time to dissipate, so more of the 
spontaneous recovery of its electrical charge can be delivered to the 
secondary battery. That is, at least, one reasonable explanation. 


In other materials, John discusses the "widening" of the waveform used to 
charge the capacitor as the primary explanation for the energy gain from 
using this method. You are encouraged to explore this process as deeply as 
you wish, and even come up with your own explanation should you so 
desire. The point is this; you now have been shown THREE distinct energy 
gain methods used by John to effectively off-set all of the electrical losses. 
These are: 

1. the rapid "finishing time" of the batteries when cycled repeatedly 

2. the "temporary electret effect" that appears in the capacitor 

3. the Generator Mode of operation 
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Chapter Three 


SG Energizer "Self-Rotation" Functions 


Without fail, every time someone has referred to the SG machine as "an 
electric motor,” John has tried to correct them. He has always said "it's not 
a motor, it's an Energizer." 


Of course, John knew exactly 
what he was talking about, but 
most of the rest of us have 
resisted understanding this for a 


very long time. So, once and for 
all, here is what John has been 
trying to tell us! 


The original machine described 
in John's 1984 book titled 
Bedini’s Free Energy Generator 
was an electric motor turning a 
flywheel and an electric 
generator that had a number of 
unique features, which he called 
the ENERGIZER. Here is an 
enlargement of the image of that 
drawing. It is clearly made up 
of a wheel with all North Facing 
permanent magnets on it, 
spinning in front of a group of 


stationary coils with iron cores 
in them. It is clearly designated as the "Energizer." 


www.bedinisg.com/ 34 


The function of the Energizer is critical to the operation of the energy gain 
mechanism. On page 13 of John's original book, he states: 


"There are many different ways to explain this theory." 
On page 21, he states that: 
"The battery is really charging itself." 
On page 22, John says: 


"The waves we want to generate 
are like those that come from old DC generators, 


with the exception of armature drag, bearing drag and no excited fields." 


And finally he says that: 


"I have run some tests in my lab and discovered that certain types of 
energizers, generators and alternators do what we need." 


To reiterate John's discovery, here is a quote from Chapter 1 of Bedini SG, 
The Complete Beginner's Handbook: 


"The energizer was a special generator that didn't slow down as much as 
a normal generator when electricity was coming out of it. The rotating 
switch allowed the battery to be charged part of the time, and then run 
the motor the rest of the time. As the years went by, John realized that if 
he could get the energizer to turn itself, he could eliminate the electric 
motor and really simplify the system." 


"The original energizer consisted of a wheel with a series of permanent 
magnets on it that would rotate in front of a number of coils of wire. As 
the magnets moved passed the coils, pulses of electricity would come 
out of the coils to charge the battery. But John also knew that the wheel 
could be made to turn if a pulse of electricity was put back into one of 
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the coils at the right time. It was just a matter of developing the right 
switching method." 


"The new system consisted of an energizer, a battery, and a special 
timing circuit. That eliminated half of the components, including the 
electric motor, the rotary switch, and the flywheel." 


By a simple substitution of words, the machine can be seen to be the 
original "low drag generator" with an added circuit to cause it to self-rotate. 
Over the years, John has run hundreds of experiments on this "technology 
platform" and developed a "self-rotating" method that recovers 100% of the 
electricity needed to keep it turning. So, this brings us to the SG as we 


know it. The only things missing are all of the other non-energized coils 
that make up the rest of the low drag generator! 


The Development of Rotating Mechanical Force in an Electric Motor 


In order to understand what 


DC Motor Power Curve 


John means when he says the 
SG is not an electric motor, we 
have to understand what an 
electric motor is and how it 
develops mechanical energy. Torque x 


This graph illustrates the power 
curve of a typical DC motor 
with a commutated armature. 

It shows the relationship 
between the Speed, the Torque produced, and the consequent Power, 
which is a cross-product of the Speed and Torque. In this diagram, the 
Torque is shown by the Orange Line and the Power is shown by the Red 


Line. In a motor like this, the Torque is a direct consequence of how much 
electric current is moving through the armature windings in front of the 
stator magnets. 
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So, when the motor is just starting, the speed is the lowest, but the current 
draw and the torque is the highest. As the motor runs faster and faster, the 
current draw and the torque produced start dropping off due to the 
production of the back EMF in the windings. As the Torque approaches its 
lowest point, there is no longer enough mechanical energy produced to 
make the motor turn faster, so it reaches its Top Speed. These relationships 
can be seen by following the Orange Line down as the speed increases. 


In both of these speed extremes, the power produced by the motor is 
relatively low, since one of these "multipliers" has a very low value. Only 
in the mid-range of both the torque and the speed, does the consequent 
power "cross-product" of these values reach its peak. 


This can be seen in the values for Power listed on the far right of the graph. 
Whereas 10 x 90 = 900 near the start-up or the top speed, the mechanical 
power peaks in the mid-range where 50 x 50 = 2500. This is why a motor 
like this must be slowed to 50% of its unloaded speed in order to accurately 
measure its power on a dynamometer test. 


While being a little counter-intuitive, this "power curve" produces a very 
handy performance feature. When mechanical energy is withdrawn from a 
machine, the removal of this energy usually slows the machine down. This is 
true of almost all mechanical systems. 


In the case of the DC Motor, its performance is such that if a mechanical 
load is applied to the motor at its top speed, it will slow down. But, as the 
speed drops, the power RISES to match the mechanical load, to keep the 
drop in speed to a minimum. The best thing about this, is that this speed- 
power regulation of the machine happens automatically, as long as the 
applied voltage remains the same. This makes this type of electric motor 
extremely useful for the production of mechanical energy. 


So, the ability of an electric motor to produce MORE mechanical power as 


it slows down is the specific feature that John is saying is NOT present in 
the Self-Rotating Energizer. 
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The Development of Rotating Mechanical Force in the SG Energizer 


The SG Energizer produces a Pulsed DC Motor Operations 
mechanical attraction each time 
the coil turns ON. This attracts 
one of the permanent magnets 


on the wheel until it is directly æ 


Applied Voltage, Pulse Frequency Modulated 


Torque 5 


over the coil, at which point, the 
coil turns OFF and the magnet 
slips past. 


Each time this process happens, 


it draws a specific quantity of 

electric current from the run battery and produces a specific quantity of 
mechanical energy on the wheel. As the speed increases, this process is 

repeated more times per second, and therefore the power increases in a 

direct relationship to the speed. In the graph above, this is shown as the 
Orange Line (Torque) and the Red Line (Power) rising together. 


[This is, at least, what the torque-power curve of the SG looks like when it 
is operating in "single triggering mode."] 


While this torque-power profile is interesting and has some advantages, it 
is NOT the same as a standard electric motor power curve. It also means 
that the SG Energizer is NOT capable of producing more mechanical power 
as it slows down and is therefore NOT suitable to provide mechanical 
energy to external loads like an ordinary electric motor does. 


So, this is what John has been trying to get us to understand; that the SG is 
a "self-rotating Energizer" designed to produce excess electrical energy 
(when all of the extra coils are present) while producing enough mechanical 
energy to keep itself spinning. 
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Chapter Four 


SG Energizer Extra Coil Generator 


In addition to the SG Advanced circuitry and optimized operations, the 
Conference Demonstration model had an "extra coil" generator as well. 


The power coil (behind the 
Bedini Logo) and the generator 
coil can be seen next to each 
other in this picture. Since the 
permanent magnets on the 
wheel were only a single 
Ceramic #8 magnet each, and 
since these magnets were the 
only magnetic field input for 
the operation of the generator 
coil, this coil was designed to operate on this relatively low magnetic field. 


The Generator Coil 


The purpose of the 
Demonstration Model was to 
"demonstrate the principle" of 
the Low Drag Generator using 
a single coil. To maximize the 
low magnetic field levels, it was 
decided to widen the iron core 
of this coil so it could capture 
more of the magnetic flux from 
the permanent magnets. Therefore, a plastic spool like the one used for the 


power coil was cut in half and the center section was extended by 1 inch. 
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This produced a coil core area that more closely approximated the 
rectangular shape of the magnets. The open area was then filled with the 
same R45 iron welding rod 
material used in the power 
coil. 


This simple modification 
produced a coil core with 3 
times more iron in it and 
allowed much more of the 
magnetic flux from each 
magnet to be captured. 


When this coil form was 
wrapped with wire, it took 


about 60% more wire to make 
each turn, but the core captured 300% more magnetic flux than the simple 
round core would have. Over all, the trade-off was well worth it. 


Once the coil form and core material were positioned, the iron rods were 
glued in place using cyanoacrylate (super glue) adhesive, similar to the 
process shown on page 61 of the SG Beginner's Handbook. 


The coil form was then wound 
with 10 strands of #16 wire 
that had been twisted into a 
bundled cable like the power 
coils use. The process to make 
a coil like this is shown on 
page 57 of the SG Beginner's 
Handbook. These individual 
wires were then connected in 
series to produce a single #16 
wire about 1,000 feet long. 
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The Circuit 


The output of this coil came 
directly to the circuit shown 
here. It consisted of an 
ON/OFF switch, a diode, a 
capacitor, a resistor, and 40 
LEDs. 


The switch was a simple toggle type. The diode was a 6A100. The four 

capacitors together had a capacitance of 470uf. The resistor was rated for 
100 Ohms at one watt. The 40 LEDs were wired as 4 parallel strings of 10 
LEDs connected in 


series. 

AAA AHA AA 1 1 
— LT PEHE 
circuit is shown 
here. 
The Test Results 


In actual operation, the extra 
generator coil lit up all 40 
LEDs to a brightness too bright 
to look at directly. On the Conference film it was stated that turning the 
lights ON and OFF did not change the speed by even one RPM. The exact 
results of specific tests will be discussed in more detail in Chapter Six. 


For all practical purposes, the generator coil produced extremely LOW 
DRAG on the SG Energizer while lighting 40 LEDs. Everyone at the 
Conference saw this done. Nobody understood what they were looking at. 


What is this? Why can't people understand it? Why does this work? 
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Chapter Five 


Understanding Lenz's Law 


Heinrich F. E. Lenz was a Russian Physicist, born in the city of Dorpat in 
the Russian Empire in 1804. His parents were ethnically German speaking 
Prussian expatriates and so Lenz 
is quite often referred to as a 
German Physicist as well. 


Lenz originally studied at the 
University of Dorpat, but later 
taught Mathematics and Physics 
at the University of St. Petersburg. 
While he made many 
contributions to the sciences of his 
day, he is best remembered for his 
early experiments in magnetics 
and the formulation of what has 
become known as Lenz's Law. 


The use of the symbol "L" for inductance was also chosen in honor of Lenz. 
Understanding Lenz's discovery 


By 1831, Lenz was studying the new science concerning electric generators 
and electric motors. His first paper in this field addressed what he called 
the "Law of Reciprocity of Magneto-electric and Electro-magnetic 
Phenomena." This paper contained the first published statement of "Lenz's 
Law." His observation was that when mechanical energy was removed 
from an electric motor, it behaved like an electric generator in reverse, and 
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that when electrical energy was removed from an electric generator, it 
behaved like an electric motor in reverse. 


Today, these observations are expressed as follows: 


The current induced in a circuit due to a change or motion in a magnetic 
field is directed to oppose the change in flux or to exert a mechanical 
force opposing the motion. 


This reciprocal action between an induced current and the changes in the 
inducing magnetic field was present in every experimental arrangement 
that Lenz studied, and he came to believe that it represented an expression 
of the "Law of Conservation of Energy." It also supported the idea that "a 
change in the energy state of a system could not propagate itself." 


Here is one of the simplest illustrations of Lenz's experimental results. 


( Lenz’s Law ] An induced current always flows in a direction such that it opposes 
the change which produced it, 
The coil 
repels the 


(NN 


When the N pole 


of the magnet is of the magnet is 


moved towards moved away from 
the coil, end of the coil, end of 


coil becomes N J coil becomes S 0) 
pole. pole. 


If the North Pole of the permanent magnet approaches the coil, current 
flows in the coil in a way that produces a second magnetic field that repels 
the magnet's approach. When the North Pole of the permanent magnet is 
then pulled away, the induced current in the coil reverses and produces a 
magnetic field that tries to attract it back in. 
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In its most basic presentation, Lenz's Law can be illustrated like this: 


If a wire is situated ina 


DOWNWARD PUSH 


magnetic field such that a 
North Pole is on the left and a 
South Pole is on the right, 
and a mechanical force 
moves the wire in a 
downward motion, a current 


. : . UPWARD REACTION OF WIRE 
in the wire will be produced 


that creates a magnetic field 
around the wire that tends to oppose the field above the wire and reinforce 
the field below the wire. These induced magnetic effects from the current 
in the wire create an upward mechanical reaction force on the wire in 
direct opposition to the downward motion that initiated it. 


So, Lenz's Law describes a complex interaction between magnetic fields, 
electric currents, and mechanical forces which are all tied together because 
of a specific geometry of materials and motions. 


This image describes how these 
forces behave in an ordinary DC 
motor. When the magnetic field 
is described as B, and the electric 
current is described as I, then a 
mechanical force appears on the 
wires, shown as F. What makes 
the motor spin is the appearance 
of this mechanical force. But ~ F= mechanical force 
when this force moves the wires B = magnetic fleld 
through the magnetic field B, it | = electric current 


induces a potential in the wires 

that will try to reverse the flow of current. If the mechanical force in the 
direction of F becomes the "input" to the device, the machine becomes a 
"generator" and produces electric current in the opposite direction shown. 
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Lenz was the first to describe 
these interactions. When the 
current leads, the force appears 
as the reaction, and we call the x neutral plahe 
device a "motor." If the force 
leads, then the current appears 


as the reaction in the opposite 


THE EFFECTS 


direction, and we call that REACTION IN 

device a "generator." But GENERATOR 

really, it is the same machine bintu TOE 

with the ability to appear as N ~— Rotation 


either a motor that inherently 
generates against itself or a generator that inherently motors against itself, 
depending on which force leads the other. Modern theory calls this the 
"armature reaction" and shows it as an angular displacement of the 
"electrical neutral line" in the rotor. 


It is extremely important to understand that you can't "DEFEAT" Lenz's 
Law. It is an accurate description of the behavior of the forces of Nature as 
they appear within this specific configuration of materials. What you CAN 
DO is study the minute details of how this process manifests itself and 
learn how to engineer around it! That is what John Bedini did in the 1980s. 


Since most commercially available electric motors and generators use the 
same basic geometry as is illustrated above, these machines all behave in a 
manner that is consistent with the assumption that Lenz's Law is universal 
in its appearance and that it is an example of the "Law of Conservation of 
Energy" as Lenz believed. Luckily, this is not true. 


The goal is to produce electricity from magnetic induction without the 
appearance of the associated mechanical reaction forces produced by the 
interaction of the induced currents and the primary magnetic fields. This is 
what allows you to make an electric generator that does not slow down 
when electricity is removed from it. The question is: what's the trick? 
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Modifying the Appearance of Lenz's Law 
Let's review the specific conditions under which Lenz's Law appears. 


When a current carrying wire is placed in a magnetic field, the interaction 
of the magnetic field around the wire and the external magnetic field 
produce a force on the wire that tends to move the wire in such a way as to 
lower the flow of current. This is referred to as the "back EMF" or reverse 
electro-motive force. 


When a wire that is connected to a complete circuit is placed in a magnetic 
field and physically moved perpendicular to that field, a current is induced 
in the wire that produces a force on the wire that makes moving it in its 
original direction more difficult. This is referred to as the "back MMF" or 
the reverse magneto-motive force. 


In the first instance, the motion of the wire impedes the flow of current by 
inducing a reverse voltage. In the second instance, the flow of current 
impedes the motion of the wire by producing a magnetic repulsion against 
the external magnetic field. Lenz believed these two phenomena were 
reciprocals of each other and that their appearance supported the "Law of 
Conservation of Energy." 


So, this defines the specific arrangement of materials that 
must be avoided! We definitely do not want to move a 
current carrying wire directly in front of a magnet! 


The question is, what can we do to produce electric induction and 
minimize how much reverse mechanical force it creates in the generator? 
Well, one simple variation of these components is shown on the next page, 
where coils are wound on iron pole pieces in the presence of a rotating 
magnet. While this seems remarkably similar and only sort of "inside out" 
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of the original configuration, it does 
provide a number of new features that 
allow us to modify the appearance of 
Lenz's Law. 


The first difference has to do with the 
appearance of mechanical force. In the 
first arrangement, if there is no current 


flowing in the wire, there are no 
mechanical forces produced at all. In 


this new arrangement, if there is no 
current flowing in the wire, the rotating magnet is still attracted to the iron 
in the pole pieces. 


So, for instance, in the diagram on page 43, if the magnet approaches the 
coil, but the coil is not connected to the meter or anything else, then no 
current is induced in the coil and no magnetic resistance appears in 
response to the movement of the magnet. In that set of circumstances, the 
magnet is not attracted or repelled by anything else in the system, whether 
it is moving or not. 


If, however, we introduce some iron into the coil, now there is a force 
produced on the magnet even if no currents are being generated! Also, this 
new magnetic force is a "universal attraction” in that the magnet is attracted 
toward the iron as it approaches AND it is still attracted back toward the 
iron as it tries to leave. 


This arrangement of materials produces a set of forces that essentially 
cancel each other out to produce "no net force" on the movement of the 
magnet as it passes the iron pole pieces. But, "no net force" is completely 
different than "no force." This situation is quite deceptive and most 
engineers believe that the second arrangement of components is identical 
to the first in all operational characteristics, but it is not. 
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So, this gives us two simple processes to start engineering the appearance 
and/or the avoidance of Lenz's Law. The first is by winding coils of wire 
around stationary iron pole pieces that are either magnetized or de- 
magnetized by moving magnets past them. The second is by controlling 
WHEN electric currents are allowed to flow in the wires. 


This is what John Bedini figured out in the early 1980s. Remember what he 
said: 


"I have run some tests in my lab and discovered that certain types of 
energizers, generators and alternators do what we need." 


And what does he say we need? 


"The waves we want to generate 
are like those that come from old DC generators, 


with the exception of armature drag, bearing drag and no excited fields." 


Ideally, he was looking for a generator that could produce DC pulses with 
a radiant spike (like from the sparks at the commutator) while producing a 
minimum of mechanical drag on the rotor, have low bearing losses, and 
eliminate excess energy use in the "field windings" by replacing them with 
permanent magnets. "Energizer" is 
the name he gave to any electric 
generator that operated with all or 
most of these parameters. 


Here is a picture of John next to one 
of his working prototypes in the 

early 1980s. The unit has an electric 
motor on the left and the "energizer" 
on the right. This picture shows the 


ANI 
hh 


unit without the flywheel. 
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Chapter Six 


The Simple Low-Drag Generator 


In the previous chapter, we looked at the theoretical possibility of building 
a generator that minimizes the appearance of mechanical drag (the reverse 
motoring effect) while it is producing electric current. In this chapter we 
will look closely at the design of the simple "energizer" that John Bedini 
developed in the 1980s that accomplished this goal. 


Basic Configuration 


+ 
> 
To BATTERY 
ee NANING Nea 


ouwrpuT 


These two images are taken from John's original book titled Bedini's Free 
Energy Generator, published in 1984. In the first image we can see that the 
"energizer" appears to be made from a wheel with North facing permanent 
magnets on it directly in front of a structure holding a number of coils of 
wire with a core material that crudely looks like steel bolts. In the second 
image, two basic arrangements are shown with the lower one showing 
what appears to be a wheel with two magnets on it facing a coil of wire 
wound on some core material, presumably iron. The coil is connected to a 
simple circuit consisting of a diode and a capacitor. 
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To make these ideas clear, the next 
image simply shows a coil of wire 
on an iron core facing a wheel with 
some North Magnets on it and 
connected to a simple circuit 
consisting of a diode and a 
capacitor. So this is the basic 
"Energizer" construct and method. 


This is the "basic configuration" of 


an "energizer" or a "low drag" 
generator. Next, let's see WHAT 
this does and WHY it works. 


Analysis of Lenz's Law Forces 


In order to simplify this, just imagine 

this arrangement of components. At 

the bottom, there is an iron core with a S Kr 
coil of wire wrapped around it, and 

above the iron core, there is a wheel 

with a series of North facing magnets 


onit. The RED arrow represents the 

direction of rotation on the wheel. O CX 
As the wheel rotates, the magnets 

move passed the iron core and 


produce a complex series of events 
which include: 


1. magnetization of the iron core 

2. attraction forces that act on the wheel 

3. voltage production in the coil due to the changes of magnetic flux in 
the iron core 
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The drawing to the right illustrates 
all of these interactions. 


In the middle of the drawing, the 
iron core of the coil is shown as a 
Black Rectangle with a number of 
vertical, parallel lines in it. 


To the right of the iron core, the coil 
is shown connected to the diode 
and capacitor circuit, but also the 
symbol for a resistor is shown 
unconnected but close by. 


The Blue Boxes above the iron core 
represent a permanent magnet on 
the wheel, and five possible 
positions it could be in as it passes 
the iron core. The Red Arrow 
represents the direction the magnet 
is moving through Positions A to E. 
The N represents the North Pole of 
the magnet facing the core. 


Above the Blue Boxes are a series of 
Green Arrows, which represent the 
mechanical force applied to the 


~/60 Z 


-50% 


B- Field 
IN 


IRON 
CORE 


INDUCED 
VOLTAGE 


wheel as the magnet passes the iron core. The Green Arrows point in the 
direction of the mechanical force, and the size of the Green Arrows 
represents the relative strength of the mechanical force in that position. 


Above the Green Arrows is a Blue Graph which represents the strength of 
the magnetic field in the iron core. Finally, at the bottom of the image, the 
Red Graph represents the Voltage Induced in the coil as the magnet moves 


passed the iron core. 
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So, this is the complex "snapshot" of events that occurs each time a magnet 
passes the iron core. Let's go through each of these processes, one by one. 


The Blue Graph shows the strength of the magnetic field in the iron core as 
the magnet moves from Position A to Position E. The magnetic field in the 
core starts magnetizing slowly when the magnet is in Position A, then as 
the magnet arrives at Position B, the magnetization rises rapidly and peaks 
when the magnet is directly over the iron in Position C. As the magnet 
moves passed this position, the magnetization of the iron falls off rapidly 
until the magnet reaches Position D, and continues to weaken as the 
magnet moves to Position E. 


The mechanical force applied to the wheel follows a similar profile with 
regard to strength, but not with regard to direction, as illustrated by the 
Green Arrows. So, the force on the wheel when the magnet is in Position 
A is weak, but it is parallel to the direction the wheel is turning, (Red 
Arrow) and it ADDs to the momentum of the rotation. This is a positive 
motoring force applied to the wheel by the permanent magnet. 


This positive mechanical force continues to ADD to the rotation of the 
wheel as the magnet moves through Position B and all the way up to 
Position C. Even though the magnet continues to contribute a significant 
positive force on the wheel in its forward direction, the actual force vector 
of the attraction of the magnet to the iron core is progressively swinging 
more and more vertical in its orientation. 


When the magnet is in Position C, the magnet is not applying any force on 
the wheel to either promote or retard its rotation, but its attraction is at its 
maximum. At this position, the magnetic force on the iron is 100% vertical, 
meaning it is 90° out of phase with the plane of rotation. 


As the magnet moves passed Position C, the mechanical forces on the 
wheel reverse, and now begin to retard the forward motion of the wheel. 
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As the magnet moves from Position C to Position E, it produces a "reverse 
motoring action" on the wheel that is essentially of the same magnitude as 
the "forward motoring action" of the magnet moving from Position A to 
Position C. So, the entire movement of the magnet past the iron core 
produces "no net torque" on the wheel, as long as no current is generated in 
the coil and no Lenz Law forces are produced. 


Even if no current is produced in the coil, a voltage is induced in the 
winding in response to the magnetization of the iron core. This is shown in 
the Red Graph in the illustration on page 51. The Induced Voltage tracks 
the CHANGES in the strength of the magnetization of the iron core. 


So, as the magnetization of the iron core rises rapidly from Position B up to 
Position C, the Induced Voltage rises rapidly as well. But when the 
magnetization of the iron core reaches its highest value at Position C, the 
CHANGES in magnetization stop, and the Induced Voltage drops to zero. 


Then, as the magnetization of the iron core starts dropping, this represents 
a CHANGE in magnetic flux in the opposite direction, and so the Induced 
Voltage reverses and rapidly rises to its highest negative value. As the 
magnetization of the iron core falls rapidly moving toward Position D, the 
negative voltage of the coil also drops. As the magnet moves to Position E, 
the iron core loses all of its magnetic field and the Induced Voltage returns 
to zero, as well. 


This completes the analysis of the behaviors of the magnetic fields and the 
mechanical forces they produce. Now, let's look at what happens when 
currents are induced in the coil and what changes they produce. 


Changes of Drag Co-Efficient with Different Loads 


While standard electric generators produce a linear relationship between 
electrical loads and mechanical drag forces, this design of generator does 
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not. That is why this design of generator is sometimes referred to as an 
"indirect induction" generator, because of the buffering effect created by 
the addition of the stationary iron cores. 


Direct induction generators exhibit a linear relationship between current 
production and the appearance of mechanical drag or reverse motoring 
torque. Indirect induction generators exhibit a non-linear relationship 
between current production and mechanical drag. 


As an example, under one set of tests run on the Extra Coil Generator on 
the 2014 Conference Demonstration Model, the following data was 


collected: 


Wheel Speed when Generator had No Load (Open Circuit) 370 rpm 


Wheel Speed when Generator had 40 LED Load . . . . 365rpm 
Wheel Speed when Generator had 0 Q Load (Short Circuit) 360 rpm 
Wheel Speed when Generator had 100 Q Load ... . Stall 
Wheel Speed when Generator had 300 Q Load . . .. Stall 
Wheel Speed when Generator had 1,000 Q Load . . . . 360rpm 


A standard generator exhibits maximum speed with an Open Circuit Load 
and stalls with a Short Circuit Load. Our test generator exhibits nearly the 
same Top Speed for Open Circuit and Short Circuit Loads, and stalls with 
medium loads. This demonstrates that the generator is NOT a "low drag" 
generator under all circumstances, but that it can produce significant 
current and low drag under specific conditions. 


Loading Effects of the Diode and Capacitor Circuit 
From the data shown above, you can see that the loading effects of lighting 
40 LEDs, using the diode and capacitor circuit, only drops the speed of the 


SG wheel by 5 rpm. This is a loss of only 1.3% of the speed and it sits right 
in the middle of the Open Circuit and Short Circuit loading effects. 
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This is nearly an ideal loading characteristic for the generator in its present 
configuration. So, how does this work? 


This image is a "snapshot" of the 


timing of current production for ~/00% B- Field 
charging the capacitor. The diode is IN 
connected to the coil so that it clips IRON 
the trailing voltage peak as the -50% CORE 


magnet begins to leave Position C. 


This allows 100% of the attraction 


forces to add to the forward Direction of 


momentum of the wheel while the Magnetic Force 


magnet approaches the iron core as = —— 
i | Len. ction 


no current flows during this period. 


The voltage in the capacitor is 
drawn down by the load to just 
below the peak voltage generated by 
the coil. As the coil voltage rises 
above the voltage in the capacitor, 
current flows through the coil, INDUCED 
filling the capacitor AND producing VOLTAGE 
a mechanical Lenz Law reaction 
against the external magnetic field. 


The period during which the current = Voltage in the 
flows is defined by the black area si me 
indicated on the Induced Voltage 
graph. The Lenz reaction produced 
by this current is applied back toward the external magnetic field in exact 
opposition to the angle by which it is induced. In this case, it reduces the 


permanent magnet's attraction to the iron core, which is still mostly vertical 
in its orientation at this moment. 
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So, Lenz's Law has been satisfied exactly as required! It's just that in this 
configuration, the geometry does not apply the reverse mechanical force 
directly against the forward progress of the rotation of the wheel, which is 
still indicated by the Red Arrow. 


Now we can see the genius of John's little circuit. It automatically regulates 
when current is produced to a select "window of opportunity" where both 
the voltage and the current generated can be the highest for the least 
possible mechanical drag. When built properly, this is the quintessential 
event that the Energizer is designed to produce repeatedly. 


The design of this machine has been in the public domain for 30 years. The 
only reason more people do not understand this technology is that almost 
no one ever built it and therefore, no one actually observed what it did. 


Variations on the Design 


There are dozens of modifications that can be made to this arrangement of 
components to improve its operation. This is a short list of some of them: 


e A larger wheel makes the Lenz reaction even more vertical 

e More closely spaced magnets produce more events per revolution 
e A larger capacitor narrows the period of current production 

e A larger flywheel maintains top speed more consistently 

e A well regulated top speed reduces electric motor input 


So, size definitely enhances all of the benefits of the phenomena being 
captured here. OK, let's put all of the pieces together and look at the entire 
machine, including the largest model of John's original energizer design 
ever shown in public. 
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Chapter Seven 


Detailed Analysis of the "Watson Machine" 


A Little History 


Before John published his booklet in 1984, dozens of experiments had been 
run. So, he knew it worked. The problem was that he didn't know exactly 
WHY it worked. Tom Bearden suggested an operational theory at the time, 
which was all they had to go on. So the theory of the "phi-dot current" and 
the idea that "the battery charged itself" came from that period. John has 
always said that "there are many different ways to explain this theory" and 
the simple idea of harnessing a "low-drag" generator is one of them. 


Here is the schematic of the "original" circuit and controller that John used. 


SPEO 
— — 
tk 75K 


N N M 


Original Circuit Controller for the Bedini Free Energy Device 
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The machine was an electric motor, a flywheel and an energizer. It ran and 
charged a single 12 volt lead-acid battery. The circuit was a flip-flop timer 
made from discrete electronic parts that ran the motor from the battery part 
of the time while the energizer charged a capacitor. Then, the circuit 
disconnected the motor from the battery and discharged the capacitor into 
the battery followed by a bunch of spikes directly from the energizer. At 
that point, the cycle started again. The timing was asymmetrical and the 
repetition rate of the flip-flop was changeable. While the motor was turned 
ON and OFF directly from a transistor, the capacitor was discharged 
through a mechanical relay contactor. 


Since the Energizer could charge the capacitor with low drag, running the 
machine at "top speed" for the motor allowed it to draw the least energy 
from the battery. The size of the capacitor was chosen to give the battery a 
significant reverse current surge to optimize charging and the size of the 
flywheel was chosen to maintain the highest possible speed during the 
capacitor discharge phase when the motor wasn't under power. 


To get the system to work, these various parameters needed to be fussed 
with a bit to find the best balance, and then the speed at which these phases 
were switched was the last thing to be fine tuned. John could always tune 
his units up, but most others had trouble with this. 


After John published his book, 
Jim Watson contacted him, 


SWITCHING CONTROLLER FOR MOTOR 


POWER ON 


and they had numerous 
discussions on the phone. Jim 
wasn't very familiar with 
electronics, and asked John to 
develop an even simpler 
control circuit. In response to 
this, John developed this 555 = CA 190a On RD 


based timer/relay circuit. 
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Using this simpler circuit controller, Jim Watson built his first machine. 
That model is shown here. 


A 12 volt automotive fan 
motor turns a flywheel with 
eight Ceramic #8 magnets in 
it. The magnets face eight 
energizer coils mounted to a 
base plate using steel bolts as 
the coil cores. All Energizer 
coils are connected in series. 


All of the circuitry, including the capacitor, is in the box to the right, with 
the mechanical relay visible on top. The two switches allowed the motor to 
run directly from the battery to get the unit up to speed, and then be put in 
"run mode" so that the circuit automatically switched the functions as 
described before. 
JOHN BEDINI 1984 ENERGIZER 
The basic equivalent circuit 
is shown here. The switch 
over the battery turns the 
unit ON. This connects the 
battery directly to the motor — Cons 
through the relay when it is 
OFF. The second switch 
turns the relay switching 
controller ON and OFF. 


TOM BEARDEN 


s was an early prototype John Bedini JOHN BEDINI 
i in 1984. Also Jim Watson Built a unit. JUNE 1984 


Also, you will notice that the 
Energizer is connected to the 


capacitor through a "full wave bridge" rectifier, whereas a single diode has 
been discussed before. The FWB simply clips both the forward and trailing 
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peaks of the Energizer wave form to charge the capacitor. This doubles the 
output for a little more drag on the system. With a standard motor and 
flywheel arrangement, this trade-off works fine. 


Essentially, all of these pictures and diagrams have been on John's website 
since 1996, and none of this deviates from the fundamental method that 
was published in his 1984 book titled Bedini's Free Energy Generator. 


The Machine that Rocked the Boat 


Jim Watson was sufficiently impressed with his first model that he decided 
to build a bigger one. In the run up to the Tesla Centennial Symposium in 
Colorado Springs that summer, Jim would only tell John that he was 
working on a "surprise" for the conference. Jim was an accomplished 
automobile mechanic, so working on big machines was well within his 
level of expertise. Here is a picture of what Jim Watson demonstrated for 
the attendees at the first Tesla Society Conference in the summer of 1984. 
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The Scale of this Machine 


There has been a lot of speculation 
about this on the internet, so it 
seemed like a good time to address 
the real size of this machine. There 
are almost no clues in the picture as 
to how big it is. The only scale that 
can be reasonably inferred by the 
image is based on the jumper cable 


clamp bracketed by the RED marks. If we assume that that clamp is 6 
inches long, all other lengths and diameters may be inferred from it. 


Jumper Cable Clamp: . 
I-Beam: 

I-Beam Frame: 

Drive Motor: 

Shaft emerging from gear box: 
Flywheel 


Coils 


Ring Magnets 


Energizer Wheel . 


Capacitors 
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6" Length (15.36 cm) 

4" Height (10.24 cm) 

6 ft Length (184.32 cm) 

2.5 ft Width (76.80 cm) 

6" Diameter (15.36 cm) 
9.25" Length (23.68 cm) 
1.25" (3.20 cm) 

24" Diameter (61.44 cm) 
2.5" Rim (6.40 cm) 

2.5" Shaft (6.40 cm) 

6.6" Length (16.89 cm) 

2" Diameter (5.12 cm) 

5.25" Outside Diameter (13.44 cm) 
2" Inside Diameter (5.12 cm) 
1.5" Thickness (3.84 cm) 

25" Diameter (64.00 cm) 
0.75" Thickness (1.92 cm) 
2.8" Height (7.17 cm) 

1.42" Diameter (3.63 cm) 
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Construction Details 


The electric motor was a 24 volt, Series Wound, high speed motor, 
originally used as an aircraft starter motor. This motor was connected 
directly to a gear reduction box. The exact gear reduction ratio is not 
known, but is presumed to be between 6-to-1 and 10-to-1. The shaft 
emerging from the gear reduction box is visible and measured as 1.25". 
This shaft goes directly to a shaft coupler and mates to the 2.5" shaft going 
through the Flywheel. 


The Flywheel is supported by two large bearings, one on either side, with 
only the nearest one visible in the picture. The target speed for the 
Flywheel is 500 rpm. Its construction is Cast Iron, presumably refurbished 
from an old steam engine. Its weight is 102 lbs (46 Kgs). 


The Energizer wheel is most probably a %" thick Aluminum Plate, which 
rides on the end of the 2.5" shaft beyond the second bearing. The Ring 
Magnets are 1.5" thick, and therefore stick out about .4" on either side of the 
wheel. The Ring Magnets are 5.25" Diameter speaker magnets, made of #8 
Ceramic Barium Ferrite material. There are 7 Ring Magnets on the wheel. 


The back plate of the Energizer is also an Aluminum Plate. The coil cores 

are Steel Bolts connected directly to the plate. There are 8 coils mounted to 
the plate facing the 7 Ring Magnets on the wheel. Since the coils are out of 
phase with each other, each one has its own rectifier feeding the capacitors. 


There are three capacitors that are about 15,000uf each, wired in parallel. 
The target voltage of these capacitors at discharge is 50 volts DC. 


Not shown are the two 12 volt batteries wired in parallel, the control circuit 
timer and the mechanical relay that provided the switching. The schematic 
for the large machine is identical to the schematic for the small machine. 
The relay system was made of automotive relays, rated for about 50 amps. 
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Other Unique Features 


The Ring Magnets moving passed the coils produced an unusual wave 
form. As the first side of the ring approached the coil, the voltage would 
swing to a Positive peak. Then, as the coil was fully aligned with the first 
side of the ring, the voltage dropped to zero. As the coil entered the center 
of the ring, it produced the first Negative peak, but then quickly reversed 
again as it engaged the second side of the ring, producing a second Positive 
peak. This was followed by a second Negative peak as the second side of 
the ring magnet left the area of the coil. So, there were four peak voltage 
events per interaction of each coil with each ring magnet. 


At 500 rpm, there would be 8.33 revolutions per second, and 8 coils being 
energized by 7 ring magnets each revolution producing 4 peak voltage 
events per interaction. This produced 1,865.92 charge impulses per second 
to charge the capacitors. (8 x 7 x 8.33 x 4 = 1,865.92) 


Remember, the coils were 6.6 inches long and 2 inches in diameter, and 
they were producing 1,866 peak voltage events per second to charge the 
capacitors! 


John reports that the relay timing was set for "once per second" switching, 
meaning that the machine would run the motor from the battery for one 
second while the capacitors were being charged. Then the relay would 
switch, and the machine would run from the flywheel while the capacitors 
discharged into the battery followed by the rest of the whole second of 
Energizer impulses going straight to the battery. At the end of the second 
second, the relay would switch again, and the cycle would repeat. 


The method allows 100% of the output of the Energizer to be transferred to 
the battery while the motor runs from the battery only 50% of the time. 

The motor running at high speed while the very large flywheel ran at lower 
speed provided a very stable operation to the Energizer and maintained a 
relatively low power requirement to the motor. 
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The Myths and the Facts 


Based upon the testimony of multiple eyewitnesses, these are very close to 
the dimensions of the machine. In recordings taken from the presentation, 
the weight of the flywheel was given by Jim Watson as 102 Ibs. This makes 
the machine large, but quite a bit smaller than many have guessed. 


So this establishes the size of the machine as closely as possible from the 
photograph and from other sources. Remarkably, Jim Watson did not let 
John inspect the machine at close range. 


Jim Watson's large model of John's "Free Energy Generator" design was 
shown at the Tesla Centennial Symposium, held at Colorado College, in 
Colorado Springs, on August 9th through the 12th, 1984. The published 
Proceedings of the Tesla Centennial Symposium, in the Light of Modern 
Physics does not mention either Jim Watson's demonstration or John 
Bedini's presentation on his "Cigar Box Tesla Switch." Apparently, to be 
included in the published "Proceedings" document, the presentations had 
to be written up ahead of time, and Jim's and John's remarks were 
essentially spontaneous in nature. 


While the MACHINE seems to have 
disappeared immediately after this 
demonstration, Jim Watson did not. 
Reliable witnesses who visited Jim at his 
home soon after the conference, did not 
see the large model there. In fact, no one 
has reported seeing the machine since its 
original demonstration in August of 1984. 
No other photographs of it have ever 
surfaced, either. But here is a photograph 
of Jim Watson attending the 1986 Tesla 
Symposium, taken by Jeane Manning. 
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Two reliable witnesses also saw him at a conference he attended in a less 
conspicuous way in Denver in 1990. Regardless of these multiple 
appearances, no one was ever able to get him to discuss the machine 
demonstrated in 1984. Apparently, "something" happened that accounts 
for the machine's disappearance and Jim's silence, but exactly what that is, 
nobody knows. 


In some ways, John did not understand all of the interest in Jim's machine. 
First, it was nothing more than the exact design he had developed and 
published earlier that year, except it was bigger. Second, when the unit 
was running, the relay system was rapidly overwhelmed by arcing and 
John doubts whether the unit could have run for more than 20 minutes 
before a complete "meltdown" of the relays. This feature made it an 
interesting "demonstration," but it was not a practical stand-alone power 
supply in its present form. 


To put this into perspective, 
here is Figure 1 from John 
Bedini's US Patent #6,677,730. 
It shows a solid-state circuit 
for charging a capacitor and 
discharging it into a battery. 


One of the operational 


models of this design used a John Bedini’s 
USP #6.677.730 


group of capacitors with a 


combined capacitance of 
120,000uf, charged to about 25 volts. It was discharged about once a 
second through six parallel N-channel MosFets into a large 12 volt battery. 


In this situation, the initial surge of current into the battery was well over 


5000 amperes, actually "pegging" every meter and scope probe John put on 
it. Even with active cooling, the MosFet devices were burning out within a 
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few hours of run time. The battery, on the other hand, would move 
immediately into a "cold boil" condition, and the voltage on a 100 AH 
battery would jump half a volt every time the capacitor discharged. 


The Watson Machine was discharging 45,000uf capacitors charged to about 
50 volts, once a second into the batteries. That actually represents more 
Joules per discharge than John's circuit. Doing this across a mechanical 
relay system rated at 50 amperes just wasn't going to last very long! 


To this date, no definitive test data has ever been provided concerning the 
operational performance of the "Watson Machine." The reality is, no one 
really knows what it was capable of. It is reasonable to deduce, however, 
that the large aluminum plates, the coil cores made from steel bolts, and 
the extremely simplistic switching limited its performance in significant 
ways. In spite of these weaknesses, visually, the machine seemed to "self- 
run" during a short demonstration and appeared quite powerful, with its 
large flywheel running at top speed and battery gaining in voltage! 


Shortly after John got home from this Symposium, he was threatened and 
told "not to work on these technologies" any longer. These threats he took 
very seriously and it convinced him to change the course of his work in this 
field in a number of specific ways. 


First, he decided that he would not attend any more of these types of 
conferences. Second, he decided to keep working on these technologies, 
but not publish anything more on the "self-running" systems. Third, he 
decided that he would not build any models that were large enough to be a 
practical power supply, which he certainly knew how to do. These 
decisions remained in place for 20 years, until 2004, when larger systems 
started being built and tested again, as well as the plans being released for 
the first "School Girl Motor" project on the internet. 


John also finally consented to begin appearing at a conference held in his 


local area in 2010, and more and more accurate information about his 
discoveries has been released every year since then. 


www.bedinisg.com/ 66 


Chapter Eight 


Detailed Analysis of the "G-field Generator" 


John has always said that "certain types of generators do what we need" 
and that what we need is to produce electric current with a low mechanical 
drag component. We have looked closely at the Energizer construct, which 
is a rotating magnet facing a stationary iron core with a coil wrapped 
around it. But John also did extensive testing of a generator that had the 
inverse construct; that is, a rotating iron core with a coil wrapped around it 
moving passed a stationary magnet. This is the "G-field generator." 


The original design of this generator was developed by a Swiss engineer 
named Raymond Kromrey. Kromrey did extensive research and testing on 
this concept in the 1960s, and received US Patent #3,374,376 on the basic 
design in March of 1968. 


March 19, 1968 R. KROMREY 3,374,376 
Here is an image from the patent. ——— macrnic cmnanut 


The invention is titled "Electric 
Generator" in the patent. In other 
reports, Kromrey refers to it as the 
"Ferromagnetic Generator" and 
also as the "Molecular Generator." 


Being a firm believer in the "Law 
of Conservation of Energy", he 
postulated that the energy gain 
produced by the machine was 


RAYMOND KROMREY 
NVENTOR. 


coming from an interaction with 
the Gravitational Field, but he also 
believed that the specific mass of the rotor was involved in this gain. 
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Summary of Operational Characteristics 


The US Patent is written in a relatively simple manner, and the patent is 


granted on a single claim based on the physical design alone. There is no 


attempt to officially "claim" that the generator does anything unusual. 
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However, in the body of the 
patent, experimental data is 
offered that supports an 
extremely unusual analysis of 
the machine. Here is the image 
of Figure 6 from the patent, and 
the paragraphs from the patent 
text that explain it. 


It describes a "side by side" test 
of a standard generator and the 
new generator with regard to 
mechanical drag under load. 
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Upon engagement of the clutch 118, shaft 103 with its 
flywheel 117 is brought to an initial driving speed of 
1200 r.p.m. whereupon the switch 421 in the energizing 
circuit of conventional generator 400 is closed, The lamps 
422 light immediately and the corresponding wattmeter 
423 shows an initial output of 500 watts; this output, how- 
ever, drops instantly as the flywheel 117 is decelerated by 
the braking effect of the magnetic field upon armature 
402. 

Next, the procedure is repeated but with switch 421 
open and switch 121 closed to energize the generator 160. 
The lamps 122 light up and the wattmeter 123 shows an 
output of 500 watts which remains constant for an in- 
definite period, there being no appreciable deceleration of 
flywheel 117. When the clutch 118 is released and the 
rotor speed gradually decreases, the output of generator 
100 is still substantially 500 watts at a speed of 900 r.p.m. 
and remains as high as 360 watts when the speed drops 


> further to 600 r.p.m. 


In a similar test with a generator of the permanent- 
magnet type, such as the one shown at 200 in FIG. 2, a 
substantially constant output was observed over a range of 
1600 to 640 r.p.m. 
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So here we see for the first time, in Kromrey's patent, the fundamental 
components of John's "Free Energy Device" consisting of an electric motor, 
a low drag generator and a flywheel. 


A Little Back Story... 


When John first discovered the Kromrey Patent, he knew it might hold 
the key to what he was looking for. He immediately attempted to 
contact the inventor in Switzerland. Unfortunately, by the time John 
did this, Raymond Kromrey had already died. He was able, however, 
to track down his surviving widow. 


John explained to Mrs. Kromrey that he was interested in the 
generator and wanted to have her permission to do some further 
research on it. Much to his surprise, he found that Mrs. Kromrey hated 
the generator and that she was really quite bitter that it had "stolen" 
her husband from her in his last years. She told John he could do 
anything he wanted with it and not to contact her again. 


John Bedini's Replications 


Left completely on his own, 
John began to replicate the 
machine and see if he could 
duplicate the results Kromrey 
reported. Here is a picture of 
an early model of the "G-field 
Generator". He named it that 
because Kromrey believed 
the excess energy was coming 
from the Gravitational Field. 


The early models proved that Kromrey was correct about the low drag 
characteristics of the generator. But there was something else that he 
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hadn't mentioned. The machine was HORRIDLY LOUD when running. It 
made this deep, harsh growl sound like a Buzz Saw as the magnetic fields 
were cut. No modifications were ever found to quiet the thing down. 


In spite of this, John tried to 
get more people interested 
in this technology by 
building and selling dozens 
of these fully operational 
models with a partner who 
eventually screwed him out 
of most of the money. 


This was not working out 
the way John wanted it to! 


The Electrical Engineering Department of one University on the East Coast 
purchased one of the generators, and then another nine, and tested them 
extensively. When pressed to give him some test data, they only told John 
two things; one, that they could "not teach this science to their students", 
and two, that,... oh by the way.... "it makes a good battery charger." 


So here we see how John's work moved this technology forward. Kromrey 
knew the generator had very low drag under short circuit loads, but he had 
never attempted to take the output and use it to charge a battery, and he 
had definitely not thought of using the output to run the drive motor to 
make the system "self-run." These ideas developed gradually during John's 
research. 


The other difficulty the Kromrey Generator had was that the electricity was 
generated on the rotor, which meant that the power could only be taken 
out of the machine using brushes or sliding contacts. Both commutators 
and brushes or AC slip-rings and brushes are stipulated in the patent. 
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Analysis of the Magnetic Force Vectors during Operation 


Kromrey's original design for the 
generator had a number of unique 
benefits when it came to providing 
electric current without drag. Some 
of these features are illustrated in 
the image to the right, where we are 
looking at the generator in a side 
view. 


In Position A, we can see the rotor is 
aligned with the stator magnet, and 
is therefore magnetized to its 
maximum degree. The dot in the 
middle of the rotor piece represents 
the axle around which the rotor will 
pivot and the little Red Arrow 
indicates the direction of rotation. 


In Position B, the rotor has moved 


a 
< 
—— 
— 
~~ 
e 


out of alignment with the stator 
magnet as it rotates in a clockwise 
direction. The GREEN ARROW 
represents the attraction force 


ay 


between the stator magnet and the 
rotor iron, which in this case is in 
opposition to the direction of 
rotation. 


However, as the rotor proceeds from 


Position B around to Position D, the 
rotor is far enough away from the 
stator that no external magnetic forces can attract it in either direction. 
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During this period, the iron in the rotor is trying to de-magnetize and the 
Lenz Law reaction of the load current is trying to retard that change in 
magnetic flux. Upon careful examination, it becomes obvious that the 
lower the impedance of the load, the higher the current production on the 
rotor, the slower the magnetic field decays and the longer the magnetic 
field persists, all the while producing no interaction with the stator. 


Herein lies one of the reasons Kromrey called this the "Ferromagnetic 
Generator." The more iron the rotor piece had in it, the longer the magnetic 
field could persist while producing current into low impedance loads. It 
also meant that the rotor didn't need to be re-magnetized as often to 
continue to produce current, essentially allowing it to produce full power 
at lower speeds, which is exactly what Kromrey reported. 


Kromrey stated that a short circuit load completely neutralized the 
magnetic attraction as the rotor left the alignment Position A, so that the 
GREEN ARROW shown at Position B above didn't even appear! 


And there is one more interesting 
feature. You may recall the discussion in 
the SG Intermediate Handbook where 
the Inertial Properties of electricity are 
discussed. Here, in the Kromrey 
generator, the rotor arms and the output 
coils are subjected to a very significant 
centrifugal force during operation and 
the winding of these coils is apparently 
designed to take advantage of this. 


Here is a close-up taken from Figure 6, 
also seen on page 67. Notice how the 
four sections of the rotor coils are wound 
and how they are connected together. 
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Highlights from Kromrey's Report 


Before his death, Raymond Kromrey produced a 15 page report titled the 
Operating Principles of the Ferromagnetic Generator, a complete copy of 
which is included in the Appendix section of this book. 


In it he discusses his theories about how the generator worked and where 
the excess energy was coming from. But most importantly, he publishes 
some test data and summarizes its performance 


Here is a list of some of the claims: 


e Transforms the acceleration due to a permanent magnetic field into 
electrical energy 

e Has negligible braking effect under short circuit conditions 

e Able to produce maximum power into extremely low impedance 
loads without overheating 

e Able to produce stable power levels over a wide range of speeds 


This graph is from Kromrey's 
report. It illustrates the 
unusual, non-linear speed and 
power curve of the machine. 


It shows that the new electric 
generator was able to produce 
330 watts at about 450 rpm, 
were the classical generator 
could only produce about 120 
watts. It also shows the new 


generator reached maximum 
output of 500 watts at about 
830 rpm and continued to 


produce 500 watts all the way 
up to about 1200 rpm (and beyond). 
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Summary 


Clearly, Kromrey's Generator was able to produce both electric current and 
power while either avoiding or re-directing the Lenz Law reactions against 
the stator. It's ability to produce electricity without mechanical drag was 
discovered in the 1960s and re-verified by John Bedini in the early 1980s. 


But the machine was really loud when running, and it required the 
complication of sliding contacts to get the power out. John was looking for 
something better. At minimum, he wanted a generator that had low drag, 
but also one that ran quietly, and didn't need brush contacts. 


By June of 1984, when he published Bedini's Free Energy Generator, the 
Energizer design shown in the book accomplished all of these goals. 


Oh Yes, and This.... 


The last little "detail" about the Kromrey Generator that has been generally 
overlooked is the fact that it produces a different "quality" of electricity 
than classical generators. This, of course, is not supposed to exist, but John 
documented this fact on countless occasions. During a demonstration of a 
large machine in Los Angeles to a group of VIP guests in a hotel conference 
room, John was able to light 3000 watts of light bulbs from the machine 
across insanely small, #30 gauge wire without any heating effects. The 
input electric motor was drawing 525 watts from a metered supply. 


The phenomena was deemed "so incredible" that most of the engineers 
present simply started looking for the "real wires" buried under the carpet! 
Of course, there weren't any, but the demonstration was so far outside the 
classical "world view" of the electrical engineers, that no one believed what 
they saw, and all of the potential investors were dissuaded from getting 
involved. 
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Here's a brief article on that meeting: 


‘Free energy’ device awes LA crowd 


By JIM TOWNSEND 
Editor - Publisher 
The National Educator 
Bill Jenkins, talk show host 
of the top rated KABC radio 


show, “Open Mind” and Na- 


tional Co-Chairman of Re- 
deem Our Country (ROC), 
used his guest speaker's spot 
on Town Hall, to introduce a 

“free energy” device to the 
public on March 12th. 

Town Hall, a long running 
forum of many years, invited 
the dynamic Jenkins and his 
associates John Bedini and 
Steven Werth, to demonstrate 
a device called “a gravity- 
field generator which oper- 
ates at an efficiency level of 
180 percent, and is powered 
by a battery bank which re- 
quires no recharging. 

The Town Hall meeting was 
held in the world famous Bilt- 
more Hotel in Los Angeles 
and left the audience gasping 
for more information than the 
program time would allow. 
(Following the program, the 
audience, which included rep- 
resentatives of public utility 
companies, industry and in- 
vestment brokers trying to 


get a foot in the door, were 
still asking questions when we 
had to leave.) 

Bedini, 37, is president of his 
own electronic firm in Syl- 
mar (Calif.) which manufac- 
tures audio power amplifiers. 
He told Town Hall that in- 
stead of selling his generator 
patent to the highest bidder, 
he has placed it in the public 
domain, and plans to make it 
universally available at a 
nominal cost. 

The project began two years 
ago when Bedini was listening 
to Bill Jenkins’ radio pro- 
gram “Open Mind,” 9:00 p.m. 
to midnight on KABC, Los 
Angeles. Jenkins was in- 
terviewing Tom Bearden, a 
nationally-known theoretical 
physicist, on the subject of 
scaler interferometry, and 
the implications which the use 
of that fundamental electro- 
magnetic wave has for the 
world. 

Fascinated by what he 
heard, and by Bearden’s ref- 
erences to the remarkable 
and little-known electronic 
discoveries of Nikola Tesla, 
the Yugoslav-American geni- 


NPL announces Pat Brooks’ 9th book! 


Chapter Titles: 


A Armageddon Troops 
Being Trained 


C Calling All Patriots 
A Anatomy of the Red Revolution 
L Look Out for the “Bewares"! 


L Learn to Recognize the 
Trojan Horse 
—U 


T Tithe to God or Serve Mammon? 


O Overcoming Through Fasting 


W Win With Praise — Out Front! 
A Attack Satanic Strongholds 
R Right Thinking, Right Action 


www.bedinisg.com/ 


BAT BROOKS 


( 


tohar 
PAAVER POUE 


us who was a contemporary 


of Thomas Edison, Bedini ob- 
tained a copy of Tesla’s book 
of patents. 

Approximately 18 months 
later, Bedini had synthesized 
a number of Tesla’s electron- 
ically-revolutionary concepts, 
some Bearden innovations, 
plus his own ideas, and had 
produced a working model of 
a free energy device. "It uses 
stressed, pulsed scaler waves, 
out of phase, which tap the 
energy of the zero point of 
vacuum. It’s a perfectly na- 
tural phenomenon. You won't 
find the concept in the physics 
textbooks, but it works,” said 
the inventor. 

Radio journalist Bill Jenkins, 
who introduced Bedini to the 
Town Hall audience, said that 
the generator is expected to 


be produced in different sizes 


+ aerga 


Town Hall guests (from left) Steven Werth, KABC’s Bill Jenkins and 


John Bedini. 


with different power capabili- 
ties, and will be adaptable to 
a wide variety of uses. “In a 
few weeks,” he added, “John 
Bedini should be able to an- 
nounce how and when the 
device will be made available. 
Meanwhile, he invites the na- 
tion’s thinking people to con- 
sider the many ways in which 
his unprecedented scientific 
breakthrough can be used to 
solve a multitude of human- 
and fiscal problems in this 
energy-hungry world,” Jen- 
kins concluded. 

Note: The gravity field gen- 
erator is only the tip of the 
iceberg, so those interested in 
details of the study should 
send $10 to Tesla Book Co., 
1280 Magnolia, Milbrae, CA 
92030 for two books that will 
provide info on things to 
come. 
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Chapter Nine 


Other Advances, Old and New 


The whole time all of this was happening, John and his brother Gary were 
running Bedini Electronics, Inc., an electronic manufacturing company 
building and selling high fidelity audio amplifiers, designed by John. This 
put him in contact with a wide variety of other electrical engineers and 
electronic circuit designers living in the Los Angeles area, and elsewhere. 


One such colleague was a brilliant engineer named Ron Cole. Ron worked 
for the local NBC television station in Los Angeles (K NBC) and was an 
exceptional inventor and model builder in his own right. Ron was the 
person who introduced John to Ed Gray back in 1974. As they got to know 
each other better, they found they had many of the same interests, and in 
later years, they would work together on projects into the wee hours of the 
night. 


Early on, both Ron and John knew that Ed Gray's motor was able to run, 
produce significant mechanical energy, and keep its batteries charged all at 
the same time. But Gray's system was impossibly complicated and needed 
very high voltages to accomplish its feats. This set them both out ona 
quest to find a "simpler way" to accomplish the same end result. 


The discovery and experimentation with the Kromrey Generator convinced 
them that there was a "low voltage" path to understanding the self-running 
electro-mechanical machine. After this was established, it was just a matter 
of running enough experiments to find the best way. 


But Ron worked for a big corporation, and could not afford to be openly 


associated with a radical technology like this. So for the most part, he 
worked with John privately, and it was a very creative collaboration. 
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G-field Morphs into the G-flux Configuration 


One of the first drawings to G-FIELD GENERATOR 
show up with Ron Cole's 
name on it is this image. 
John has been putting Tom 
Bearden's name on these 
drawings to honor his work 
in testing the designs and 


Built By 
Bedini Electronics 


offering theoretical ideas, but June1984 
Tom really didn't help John 
design any of these devices. . John Bedini 


Kromrey 
Ron Cole 


This was the first variation of 
the "G-field Generator" 
where they tried to get away from the sliding contacts and put the coils in 
the stator again. This image is dated June, 1984, which is exactly when 
John published his book. But this design was not in the book. 


Here we see one of the early 
models of this configuration, 
built by Ron Cole at his shop. 
Test results on this type of 
machine were very good, and 
demonstrated many of the 
same performance benefits 
that Kromrey's design did. 


With one exception. This 

generator showed the standard "reverse drag profile" of most other 
switched reluctance generators. That is, it shows maximum drag under 
"open circuit" conditions and minimum drag under "short circuit" 
conditions, where the "sweet spot" is a very low impedance load. 


www.bedinisg.com/ 77 


Here is the data from one set of tests on this machine. 


Test 1: No Load (open circuit) 
Input Power 25.4 Volts at 3.90 Amps= 99.00 Watts 
Output Power 48 volts 
Test 2: Load =37.33 Ohms 
Input Power 25.3 Volts at 3.90 Amps= 98.67 Watts 
Output Power 28 Volts .75 Amps= 21 Watts 
Test 3: Load = 13.50 Ohms 
Input Power 20 Volts at 3.39 Amps= 67.80 Watts 
Output Power 50 Volts at 3.70 Amps= 185.19 Watts 
Test 4: Load = 0.63 Ohms 
Input Power 21.9 Volts at 2.30 Amps= 50.37 Watts 
Output Power 20 Volts at 31.75 Amps= 634.92 Watts 


These test results have been posted on John's website since 1996 and have 
been generally ignored. This is understandable, since they do not specify 
the speed of the generator during the various test results or the specific 
output circuit showing a rectified output driving a resistive load. 


But there is other evidence that this design behaved with extremely low 
drag under low impedance loading conditions, including battery charging. 


MOTOR G-FIELD ENERGIZER 


Two Battery Systems 
TWO BATTERY SYSTEM 


This image, dated 1988, shows 
a Kromrey style generator 
charging a second battery 
while the drive motor is run 
from the first battery. The 
excess mechanical energy is 
then geared down for use by 


ae ell 
THIS MOTOR G-FTELD ENERGIZER WAS BUILT BY JOHN BEDINI AND 
l h 1 l ] d IN 1988. THE CONTROLLER SWITCHES THE BATTERIES, WHEN THE BATTERY UNDER LOAD 
an external mechanical load. DISCHARGES TO 11.1 YOLTS. THE CONTROLLER THEN SWITCHES THE CHARGED BATTERY TO 


DRIVE THE MOTOR AHD THE ENERGIZER CHARGES THE LOW BATTERY 
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The green control box includes circuitry that monitors the battery voltages 
and automatically switches the batteries when the run battery drops to 11.1 


volts. 


DC MOTOR G-FLUX ENERGIZER 


ce TWO BATTERY SYSTEM 
In this image, dated 1989, we 
EIGHT POLE 


see that this configuration is —* 
now being referred to as the — 
"G-flux Energizer." The 

caption in this image also says 


that this design was being 


= 
= 
=. 
= 
= 
= 
= 


E NORTH POLES 
= SOUTH POLES 


developed to power an electric 
boat with the excess 
mechanical energy used for 
propulsion and the Energizer 
used to provide extended run DC ROTOR G-FTELD ENERGIZER BUILT BY JONN BEDINT AND ROBERT LEE MOTORS 


JULY 1989. THIS POWERED A 10 FOOT BOAT, THIS WAS THE LAST UNIT TO BE 
BUILT BY ROBERT LEE MOTORS. THE CIRCUIT WORKS THE SAME AS THE TOP PICTURE 


times on the battery system. ONLY THE BATTERIES ARE LARGER. 


So, by 1989, we see significant 
improvements to the Self-running 
Energizer circuit disclosed in the 1984 
book which only used one battery. 
The drawing above shows a two pole 
rotor but specifically stipulates an 
eight pole rotor. This arrangement 
was tested on a wide variety of 
systems over the years, such as in this 
model. 


Switching Circuits and Motor Control 


While John was focusing on 

simplification, and the single-sided, self-triggered circuit that evolved into 
the SG circuit we know today, Ron was interested in using these 
configurations to produce more mechanical energy, like a standard electric 
motors does. 
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For this type of operation, Ron needed a double-sided switching circuit, so 
the coils could be energized and then completely disconnected from the 
supply before being reconnected in the opposite polarity. 


Here is an example of one of 


G-FLUX MOTOR ENERGIZER 


the compound, self-rotating 
Energizer designs from this ee eae deen 
period. It is designed to both | "® "= 


motor and generate, but has vas M — 

both North and South 
magnetic poles, so the 
double-sided switching 500 TURNS #21 WIRE 


COIL #1 
circuits were required. This mec rass 


G-FLUX MOTOR ENERGIZER BUILT BY JOHN BEDINI, AND RON COLE 


image is dated Aug 23, 1986. AUG 23 1986. 
BIFILER WOUND COILS # 21 WIRE MAGHETS IRON BORON 
SOFT STEEL ROTOR 
EIGHT POLES 


It also stipulates eight poles 
on the rotor, as well as a "hall effect" device on the left end of the shaft, 
with its own small magnets, to control the motor timing. 


This image shows a model of 
this topology built by John in 
about 1983. It used early NEO 
magnets, listed as "iron boron" 
magnets in the drawing, and 
fairly wide air-gaps between 
the rotors and the coils. It had 
both motor and generator coils 
on the same cores in the 
stators. Unlike the drawing, 
this model had a separate 
"trigger coil" mounted in the 
upper right hand corner, 


shown with the very fine magnet wire coming out of it. 
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Here is the circuit used for the motor drive section of this type of combined 
motor-energizer which used both magnetic poles on both sides of the rotor. 


SEGUENTIAL BIPOLAR sSwiTcH — COMMUTATCR 


1 


DUVE tz 
coin © 


| 
I 
l 
l 
l 
| 
j 
| 
] 
| 
t 


1 


EXTERNAL 
CEMF LOAD 


CEMF PWR SOURCE 
RETURN 


This circuit shows only a single battery supply with the inductive recovery 
collected through a full-wave bridge rectifier and stored on a capacitor, 
which is then optionally offered to an external load or back to the primary 
supply. The point of the circuit was not to define all of the recovery 
options, but to clearly define the drive coil design for a bi-polar 
configuration with full disconnect and full reversal of the coils during 
operation. The Bedini "Window Motors" used this circuit, as well. 


Mind you, electronic commutation of this type was not used in commercial 
motors for another 20 years, so this was very sophisticated stuff for 1986. 


Ron and John also developed a single-sided drive circuit that John has used 
in various models of his "Monopole" motors since this time. 
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Here is a variation of the 
"Bedini-Cole Switch" that is 
triggered by a "trigger coil" 
like the SG, but it could also 
be triggered by a Hall Effect 
device like the circuit on the 
previous image. 


In this image, we see a classic 
twin coil design, set to run in 
the "forced repulsion mode" 
using the single sided Bedini- 
Cole switch, seen mounted on 
the black plate in the lower 
right. The Hall Effect device 
is triggered by a second set of 
smaller magnets mounted in 
the small white wheel on the 
shaft. 


And here is another version 
of the double-sided switch 
triggered by magnetic reeds. 
This "Neutral Line Motor" 
designed by John and built in 
2003 could reach 11,000 rpm. 


The point is, this was all 
R&D, and dozens of 
variations were tried and 
found to have merit. The 
circuits that John has had on 
his website are just a "sample" 
of the many circuits that were built and tested. 
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Monopole Version of the G-flux Motor Energizer 


One of the most interesting designs developed by Ron Cole during this 
period was this Monopole configuration, using ceramic ring magnets and 
iron pole pieces on the rotor. The design was extremely compact and it 
allowed high flux densities in the coil cores from low flux density ceramic 
magnets. It was also universal in its application, working equally well as a 
high torque motor with inductive recovery or as a low drag energizer 
powering low impedance loads, or both. It could operate as a repulsion 
motor using the Bi-Polar Switch or as an attraction motor with single sided 
switching, like an SG. This one configuration could do it all. 


%, HARD 
SHIN w 


SFEEL — 
ASHERS 


And this shows another talent that Ron Cole had, besides being a brilliant 
circuit designer and engineer. He was also a gifted illustrator. 


It should be fairly clear by now that this technology was developed to a 
very high level through the 1980s, but because of the threats John received 
in 1984, they were very careful about who they let know. When Ron Cole 
died, all of his working models and files were confiscated by NBC because 
his contract stated that anything he developed during his period of 
employment belonged to them. 
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The Period of Quiet (1989 - 2004) 


John moved to Idaho in 1990 for reasons associated with his audio 
amplifier business, and to be closer to his father, who lived in Coeur 
d'Alene. At this point, he had all but given up on ever trying to bring this 
technology out as a product. At the same time, he decided to start building 
small models of many of the variations of the systems that had been 
developed in the 1980s. 


This is the period where John perfected the simple little circuit that can 
allow a toy motor to run an intolerably long time on a single 9 volt battery. 
Dozens of models were made with this circuit using both plastic and wood. 
Here is but a small sample of the working models in John's Museum! 


Shawnee Baughman built her Science Fair project motor during the 1999- 
2000 school year and John had the plans for that circuit posted on the 
Keelynet website by March of 2000. All of the electrical engineers and 
supposed "smart guys" who frequented the site dismissed the plans as 
"meaningless." Since none of them bothered to build a model, it was a 
classic case of "condemnation without investigation." 


John had 20 years of working models in his shop! He simply could not 
understand why no one was willing to even look at this technology. 


www.bedinisg.com/ 84 


The SG Project Takes Off (2004) 


In the summer of 2004, Sterling Allan visited John's shop. He was shown 
everything that was there. Since Sterling wanted to be the one who broke 
the "Free Energy" story to the world, he asked John if he could publish a set 
of plans and a parts list, so people could build one themselves. Since John 
had already done that with Keelynet, he agreed to issue an up-dated set of 
plans for Sterling. 


Here is an image of the 
schematic and parts list 
given to Sterling for the 
"one transistor" circuit in 


September of 2004. 
This new set of plans had 
two differences over the hea a 


Keelynet circuit. First, he E + EMITTER 


called it the "School Girl 
Motor" to purposely insult 
all of the supposed smart guys who had not looked at it before, and 
second, he used the two battery system where the motor ran from one 


battery and charged the second battery directly from the recovered energy. 
Sterling also started a discussion 
forum on Yahoo Groups so people 
building the project could 
communicate with each other. 


Sterling even built a model which 
worked quite well for a first 
attempt, being able to recharge the 
second battery at about 90% of the 
rate of the discharge of the first 


battery. 
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In spite of this, Sterling eventually declared that the technology was a 
"hoax" and that it was not a free energy machine since it did not run 
indefinitely without the batteries going down. 


But the "cat was out of the bag” so to speak, and people from all around the 
world started reporting good results and wanting to learn more. By 2005, 
the discussion threads were turned over to Rick Friedrich to moderate, 
eventually being turned over to John in 2011. 


The discussion threads were a major advancement over the earlier period 
of "no publicity," but they produced a lot of confusion, because so many 
people were posting on how they thought the circuits worked. Finally, the 
effort was made to explain John's discoveries in a definitive series called 
the Bedini SG Handbook Series, of which this is the last volume. 


The Bedini Ferris Wheel (2010) 


From August 1984 until November 2010, the "Jim Watson Machine" had 
been the largest model of John's technology ever shown in public. That 
changed on November 13th, 2010, when John unveiled his "Ferris Wheel" 
machine to an audience of 
over 400 attendees at the first 
Bedini Technology conference 
in Coeur d'Alene, Idaho. This 
picture was taken by one of 
the participants from the back 
of the room. The 14 foot 
diameter "Ferris Wheel" 
machine can be seen in the 
distance. - 7 : D 


Anim 
Courtesy of sandysanfords.wordpress.com 


The machine took over two 
months to build and cost over $20,000. It was designed to demonstrate 
John's technology to the crowd in a dramatic manner. Beyond that, it has 
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had a relatively prosaic life. It was shown again at the 2011 conference, 
after which, it has never been fully assembled. The problem was that when 
fully assembled, the machine was 6 inches taller than the large bay doors at 
John's shop. It was a lot of work to rebuild the top section of the wheel and 
since no more tests were run on it, it was never reassembled. It stayed 
partially disassembled at John's shop through 2012, and was finally moved 
into storage when John down-sized his shop in 2013. It remains partially 
disassembled, but potentially operational today. 


The machine had three large 
coils of wire on the bottom and 
was operated in "full power 
mode" with the bi-polar 
"Bedini-Cole Switch" like the 
one shown on page 82. The 
only difference was that the 


components in the switch were 
modified to operate a very low 
impedance circuit. The input was 36 volts (three 12 volt batteries in series) 
and the output was the same. The batteries boiled continuously during 
operation, and John never ran it for more than 30 minutes at a time in full 
power mode. The batteries were too small to be charged that hard. 


Although John has not 
revealed the entire schematic 
for the Ferris Wheel machine, 
there is quite a bit of data on 
the internet. Here is one 
drawing that is posted ona 
discussion thread dedicated to 
this machine. It shows how 
the magnets on the wheel 
interface with the three coils, 
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and the control circuit being basically a 
"Bedini-Cole Switch." The machine also had 
a two foot diameter "hub motor" section that 
operated as a motor during the "idle mode" 
and as a generator in "full power mode." 
The circuitry used here was also a modified 
Bedini-Cole Switch with recovery to the 
charge battery system. 


For more information on the technical 
details of the Ferris Wheel machine, go here: 


http://www.energeticforum.com/john- 


bedini/6786-bedini-ferris-wheel-regauging- 


motor.html 
One Battery, Two Batteries, Three Batteries, Four... 


This book would not be complete without mentioning the significance of 
the role of the battery in all of John's systems. To date, John has built and 
demonstrated machines and circuits that "self-run" using one battery, two 
batteries, three batteries, and four batteries. All of the systems he has 
demonstrated have at least one battery. The battery is a central component 
in all of John's work. 


In John's 1984 book Bedini's Free Energy Generator, he shows the method 
of building a self-running machine using one battery. This process draws 
energy from the battery to drive an ordinary (direct induction) DC motor 
to produce mechanical energy. This mechanical energy is used to sustain 
the rotation of a flywheel (stored momentum) and an Energizer (low drag 
generator) that is used to charge a capacitor (stored electrical charge) while 
dissipating very little of the mechanical energy. 


Ordinary DC traction motors of this type use their internally generated 
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"back EMF" to limit the current consumed by the motor in direct 
relationship to the speed. This means that the faster it turns, the less 
current it draws. So, the system works better as the motor approaches its 
"top speed." Speed also favors the Energizer, since it will produce more 
"peak voltage events" per second to charge the capacitor, the faster it goes. 


The "sweet spot" for this machine is a very low friction mechanism! 
Mechanically, it must be perfectly aligned and fitted with free-running 
bearings so that it is capable of reaching its highest possible speed for the 
lowest expenditure of mechanical force. As the speed rises, the motor 
draws less and less electrical energy from the battery, while the Energizer 
is able to put more and more back in from the capacitor discharges. 


At a critical speed, the system starts putting more energy into the battery 
than it is taking out and it moves into "self-running" mode. The machine 
has three energy storage components in it. They are the Flywheel, the 
Capacitor, and the Battery. 


During "self-running” mode, all three energy storage components reach 
maximum capacity. The Flywheel maintains maximum speed, whether the 
electric motor is running at the moment or not. The Capacitor is constantly 
charged by impulses from the Energizer in a way that removes almost no 
momentum from the Flywheel. At operational speed, the electric motor 
draws minimal electricity from the battery about 50% of the time while 
100% of the output from the Energizer is either collected in the Capacitor or 
delivered directly back to the battery the other 50% of the time. 


The battery is the primary energy reservoir of the system. It has the energy 
to start the system and get it up to operating speeds, and it has the capacity 
to absorb all of the excess energy produced by the system. To make a 
home power plant out of a system like this, just put more and more 
batteries in parallel with the first, and use a switching process that won't 
burn itself out. After that, just "let it run"... as John always says. 
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As straight forward as this seems, John found that most people could not 
make it work. For the most part, it wasn't their fault. The problem was the 
battery. The fact is, batteries do not like to be "charged and discharged" 
simultaneously or even sequentially, in rapid succession. It has to do with 
the energy required to constantly overcome the inertial momentum stored 
in moving the large lead ions back and forth in the electrolyte. 


To get around this "inertial mass" loss mechanism at the molecular level, 
John developed his two battery systems, where one battery runs the 
machine and the other battery is charged for a number of hours, and then 
they are switched only once or twice a day. This worked much better, but 
still most people could not get it to work. Most of the reasons 
experimenters have gotten bad results with the two battery systems are 
covered in detail in the Bedini SG Intermediate Handbook. 


And this brings us to the consideration of the three battery systems. For 
the most part, the three 
battery system was presented 
as a method to explain why 


the four battery system 


worked. In the last few years, sanau 
ead Battery 
ess Then 1.5v 


D 
L 


however, a couple of skilled 


experimenters have found 
that it has a number of 
specific merits, all by itself. 


This diagram has been on 
John's website since 1996 and 
shows a method whereby a 


dead battery can be charged 

while running a "low resistance load", like an electric motor turning an 
Energizer, for example! This method allows an ordinary electric motor to 
operate while the current is conserved to charge a battery at the same time. 
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John shows that by rotating the batteries around to each of the positions, all 
of the batteries improve in their state of charge, all the while running the 
load. This is where most "self-respecting" scientists lose interest. As long 
as you believe in the "Law of Conservation of Energy," you will NOT 
consider investigating this phenomena. As long as you believe that the 
load "consumes" electricity, you will not investigate reports that it is being 
"conserved" at the same time as it is being used. 


To learn more about these developments, check out this discussion thread 
with more than 300 posts: http://www.energeticforum.com/renewable- 
energy/10610-3-battery-generating-system.html 


But this gets even worse with RONALD BRANDT 1983 
the four battery systems! This 
drawing has been on John's 
website since 1996, and his 
work with circuits like this 
dates back to 1983. First 
introduced to these ideas by 250 MAP DIODES 
Ronald Brandt, this circuit 
topology John eventually 
named the "Tesla Switch." 


CAR BATT 


S1 TO S6 
SPECIAL TRANSISTORS 


This is the Ron Brandt converter, the way I received it from Ron in late 
1983. Ron had this in a car which he drove all over town and on the highway 
at speeds up to 60 MPH. Tesla could have had the same type Converter 


The circuit shows a load being 
operated between the Negative Terminals of two batteries that are 
alternately connected in series and parallel with two other batteries, 
producing a fluctuation of current between two points of "equal" potential. 


When switched abruptly between these two states, the load operates on a 
"cold form" of electricity without discharging the batteries. John was 
interested in this phenomena because it elicited the expression of the same 
kind of "modified electricity" that he so clearly demonstrated with his tests 
on the Kromrey Generator. 
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Historically, the circuit can be traced, not to Nikola Tesla, but to the 1915 
Patent issued to Carlos F. Benitez, a 
Civil Engineer living in Guadalajara, 
Mexico. 


Here is the primary image from that 
patent. It shows four batteries being 
connected sequentially in series or 
parallel, and loads being operated 
from the fluctuations of current 
between the Negative Terminals. 


The Benitez Patent descriptions 
clearly disclose the method, but the 
patent does not mention the change 


in the "quality" of the electricity. 
Carlos Benitez - 1915 
GB 14,311 

Ronald Brandt was the first to 


clearly state that the currents 
moving in this system had "unusual 
properties" and John Bedini is 
absolutely the first person in history 
to get a system like this operating 
with purely solid-state switching. 


Here is a picture of John showing this 
first solid-state demonstrator at the 
1984 Tesla Centennial Symposium. 


Whether Ronald Brandt rediscovered 
this method through experimentation, 
or somehow knew of the prior work 
of Benitez, is not known. What is known is that he introduced John to it. 


Courtesy of Sky Fabin Productions 


www.bedinisg.com/ 92 


Every system John has shown uses batteries. While at first glance, the one 
and two battery systems seem to be dependent on the low drag 
performance of the Energizer style of generator, this is NOT what John was 
interested in!!! John was interested in the various methods of eliciting the 
modified forms of electricity, and their effects on the batteries. 


Once you grasp the significance of the "cold form" of electric currents that 
blatantly appear in both the Kromrey Generator and the "Four Battery 
Switch", the more easily you can comprehend why Tom Bearden theorized 
ideas of the "Phi-dot" current and the idea that "the battery charges itself." 
This is exactly what they were seeing! 


In these early days, the experiments were running way ahead of the 
explanations. They were grasping to develop a language with which to 
describe these discoveries, and Tom Bearden was the only one who 
volunteered to rise to the challenge. But outside of the inner circle, where 
the evidence of these realities was firmly established, there was nearly 
unanimous rejection of these ideas! 


[For more information on the "Four Battery Switch" method, take a look at 
this, and other discussion threads at the Energetic Forum: 
http://www.energeticforum.com/renewable-energy/5227-carlos-f- 
benitez.html ] 


Trade-off....41 


Here is what all of the experimental evidence suggests. Voltage and 
current are two separate and distinct aspects of "electricity." They can 
appear individually, or together. When voltage appears without current, 
the presentation is a "cold form" of electricity, most notably recognized as 
the spike produced by the discharge of an inductor into a high impedance 
load. This is the so-called "Radiant Energy" produced by the SG circuits. 
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When current appears without voltage, it too presents itself as a "cold 
form" of electricity, most notably recognized as the energy capable of 
running loads between the two negative terminals of the "Four Battery 
Switch." 


Voltage without current is generated by the free-fall collapse of a magnetic 
field when the current is interrupted abruptly and the energy discharges 
into a high impedance load. Current without voltage is generated by the 
fluctuation of potentials in a low impedance circuit when the current is 
interrupted abruptly and the reflection of this fluctuation appears across a 
very low impedance load between two negative terminals. 


Both of these forms of "cold electricity" flow through ordinary wires at 
room temperature with NO RESISTANCE. Ohm's Law does not describe 
their behavior within a circuit. Classical measurements on these modified 
forms of electricity are routinely inaccurate. Regardless of these 
measurement issues, these forms of electricity can and do perform real 
WORK in external circuits. 


Only when voltage and current appear together do we have the standard 
presentation of electricity we have been incorrectly told is the "only one." 
So, normal "hot electricity" appears in the middle of the spectrum, where 
voltage and current appear together. By contrast, "cold electricity" effects 
appear at both ends of the spectrum, where either voltage or current 
appear without the other. If there is such a thing, THIS is one of the real 
secrets of free energy. Any circuit or machine that allows these conditions 
to manifest, will exhibit positive results in the real world that are difficult 
to quantify by measurement methods accepted by standard science! 


Trade-off....42 
In the electro-mechanical machines, the appearance of these cold forms of 


electricity are directly related to the structures containing the magnetic 
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fields. In the designs that close the magnetic fields down to closed loops, it 
is possible to produce more mechanical energy (stronger motoring effects) 
and what appears to be a higher "efficiency" generators, but the appearance 
of the modified forms of electricity is greatly reduced. 


Conversely, when the magnetic fields are produced in structures that have 
large air-gaps in their return path, such as a coil of wire energized by a 
permanent magnet from only one end, a maximum of these modified forms 
of electricity are encouraged to show up, especially when combined with 
abrupt switching techniques. From a classical point of view, these 
structures are considered to be "very inefficient" and they exhibit a very 
low "power to weight" ratio, and are written off as if they are useless and 
archaic. From John's point of view, they are the simplest way to effectively 
gather this "cold form" of energy from the environment, or as Kromrey first 
said, from the gravitational field. 


The Next Big Advancements 


John is a prolific inventor, so there is no way to keep up with his creativity. 
At the 2014 Energy Science and Technology Conference, John unveiled his 
latest Linear Amplifier/Regulator circuits which can be used to shunt 
power from the charging battery back to the run battery without having to 
switch batteries. While he is not planning to publish that circuit anytime 
soon, you can purchase a model of this circuit at teslachargers.com 


The next really big "advancement" has to come from thousands of people 
from all around the world who start to experiment with these technologies, 
learn the science, and build their own working systems. In 1984, this 
technology went "public" with the publication of John's book Bedini's Free 
Energy Generator. In 2004, this technology went "public" again, in the 
discussion forums. In 2014, it has to go public once more, this time with 
thousands of self-running models showing up all over the world. 
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Chapter Ten 


Summary and Conclusion 


At this point, the Bedini SG project has revealed at least a dozen designs of 
machines whereby John has already demonstrated, and you can learn to 
build, a system that produces enough energy to run itself and more. 


These include the following: 


1. An ordinary DC brush style motor turning a flywheel and a low drag 
generator running from and charging a single battery. 

2. An ordinary DC brush style motor turning a flywheel and a low drag 
generator running from one battery and charging a second battery. 

3. An ordinary DC brush style motor turning a flywheel and a low drag 
generator running from a three battery supply and charging an 
additional battery bank to power external loads. 

4. An ordinary DC brush style motor running in pulse mode, with 
inductive recovery, turning a flywheel and a low drag generator 
running from one battery and charging a second battery system. 

5. An ordinary DC brush style motor, running in pulse mode with 
inductive recovery, turning a flywheel and a low drag generator 
running from a three battery supply and charging an additional 
battery bank to power external loads. 

6. A standard SG Energizer running from one battery and charging a 
second battery. 

7. A standard SG Energizer running from a three battery supply 
charging an additional battery system. 

8. A multi-coil SG Energizer turning an additional low drag generator 
running from a three battery supply and charging an additional 
battery bank to power external loads. 

9. And many other variations!!! 
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In general, all of these systems fall into two main classes of machine. The 
first is the "motor/generator" combination, whereby the following 
performance characteristics are attained. 


Electric Motors that: 

1. are based on standard induction principles, but operate on minimal 
current due to "top speed" operation, reinforced by a flywheel. 

2. are based on alternate motoring principles, using either attraction or 
repulsion, but use a pulse method so that an inductive collapse 
process allows some of the electricity to be recovered while 
mechanical energy is produced. 


Electric Generators that: 

1. are based on design principles that include coils wound on iron cores 
that are magnetized by moving magnets, and where the magnetic 
return path incorporates a large air-gap at least part of the time. 

2. are based on design principles that allow Lenz's Law to neutralize or 
partly neutralize any reverse torques when low impedance loads are 
applied. 

The second general class of machine are those that use battery 
configurations and/or abrupt switching methods to elicit "cold electricity" 
characteristics, which when applied back to the batteries, increase the 
charging efficiency by 200-to-300%. When a number of these principles are 


used together, COPs > 2 become increasingly easy to attain. 


In spite of developing both methods, John was always more interested in 
the cold electricity effects, as the gains were always higher. 


Nothing Guaranteed 


Everything reported in this book series is true and factual. But that does 
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not guarantee that "anybody" can duplicate these results. Each of these 
phenomena live in a narrow "window of opportunity" that the machine 
either captures or not, depending on the precision of its application. 


To get a machine like this working requires: 


1. a significant knowledge and understanding of the science 
2. a general knowledge of math and engineering protocols 
3. a minimum skill level of precision model building 


If you do not understand the science, if you do not understand the 
mathematics that underpins electrical engineering, or if you do not have 
the requisite model building tools and skills, then it is not reasonable for 
you to believe that you can build one of these machines, beyond the model 
described in the Beginner's Handbook. 


This technology is not an article of commerce yet. Right now, it only exists 
at the cutting edge of human understanding. The world's economic model 
is going to experience a difficult period of adjustment as this technology 
becomes more widely accepted. But that process is beginning right now. 


Conclusion 


This completes the Bedini SG Handbook Series. It completes the 
reporting and analysis of John's work to date, November 2, 2014. 


It has taken two and a half years to write these three books. Thank you for 
your patience and for your interest in this material. It has been an honor 
and a privilege to work with John over the last 10 years, and to help you 
understand his life's work. 
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March 19, 1968 R. KROMREY 3,374,376 
ELECTRIC GENERATOR 
Filed Jan. 9, 1954 5 Sheets-Sheet 2 


INVENTOR, 
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March 19, 1968 R. KROMREY 3,374,376 
BLECTRIC GENERATOR 
Filed Jan. 3, 1964 5 Sheets—Sheet 4 


RAYMOND KROMREY 
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March 19, 1968 R. KROMREY 3,374,376 
ELECTHIC GENERATOR 
Filed Jan. 9, 1964 5 Sheets-Sheet 5 
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United States Patent Office a .oncay ots 


1 2 
ELECTRI CENERATOR pag ind eas of es bt ed eee oe 
ma, g ap 
reymstifernie | du Mt. Blane parent magnetic reluctance of the armature. This explains 
—— why, ia a system embodying my invention, the speed of 
Filed Jan. 9 Ser. No. 336,769 G the generator remains substantially uachanged when the 
1 Claim. (Ci, 310—112) output circuit is either opened or closed. 


ee ee eee onam hande > Seusinata he weilten of Gn armas 
serving to convert ma c force electric energy relative to the pole pieces, thereby aiding applied 
with the aid of two relatively rotatable members, ic. a TO: riving torqun; the cppeaite action, 16. ú 


of an output clreait oa the other member. 15 the total applied torque 40 that a smooth rotation ensues. 
Conventional generators of this type utilize a winding In a practical embodiment, according to a more specific 
whose conductors form loops in different axial planes feature of my invention, the magnetic-flux path includes 


profer- 
As soon as the output circuit including the winding is 2s ably of the laminated type to minimize the flow of eddy 


current flow tends to retard the motion of the rotor to ly permeable (eg soft-irom) foils whase principal dimen- 
an extent depexdent upon the magnitude of the current, is perpendicular to the rotor axis, the foils being held 
it teing therefore necessary to provide compensating speed» together by rivets or other suitable fastening means. 
regulating devices if it is desired to maintain a substan- 39 If the ferromagnetic elements are part of the rotor, the 
tially constant terminal Moreover, the variable output circuit will inctede the usual current-collecting 
reaction torque subjects the rotor and its transmiksion to means, soch ss slip rings or commutator se accord. 
conskkerable mechanical stresses which, lo the case of ing to whether al of direct current is desired. The 
Widely Suctestiog iad to objection. — Lok of Gd eee ee S 
strains, 35 geously, a of oppesite posed yoke-shaped mag- 
It is, therefore, the general abject of my present and nets, of the permanent or the electrically energized type, 
new invention to provide an generator which ob- whase extremities conéstitete the aforeme: 
viates the aforedescribed pieces. If clectromagnets are used in the magnetic circuit, 


& generator of such construction that its reaction torque 40 current from the owtput circult of the generator itself, 


and, therefore, its rotor speed in response to a given driv- T have found that the terminal voltage of the output 
ing torque varies bat little upom changeover from open circuit of a generator scoording to the invention does 
circuit to current delivery or vice versa. not vary proportionately to the rotor speed, as might 
It is also an object of this invention to provide an be expected, but drops at a coasiderabiy slower rate 
electric pene Whose terminal voltage varies at a 43 with decreasing spetd of rotation; thus, in a particular 


so be unit tested, this voltage fell only to about half its 
leas affected than conventional generators by fluctuations original value upon a cutting 
this 


of 
third. This Nonlinear relationship between termisal volt- 


tion of an elongated ferromagnetic element, soch as a output owr a wide speed range, at least under certain 
bar-thaped soft-iron armature, and a pair of pole ploses load conditions, inasmuch as the inductive reactance of 
defining an air gap wherein a magnetic field is set up the winding is proportional to frequency {and conse- 
under the influence of a suitable source of coercive force. quently to rotor speed) so as to drop off more rapidly 
The armature carries a winding, advantageously in the 55 than the terminal voltage, in the event of a speed roduc- 
form of two series-connected coils embracing opposite ex- tion, with a resulting improvement in the power factor 
tremities thereof, which is included in an ontpat circuit Of the load circuit, 
adapted to be connected to a load. As the armature rotates If the mageetic circult includes oa a ae ae woe 
within the stationary sir gap (or, conversely, the pote per air gap, the flux induced in the relatively rotating arma- 
pieces swing about the stationary armature), the magnetic €0 ture will change its direction twice per revolution so 
circuit & istermittently completed and the armature ex- that each revolution produces one complete cycle of 340 
periences periodic remagnetizations with successive revers- electrical degrees, In general, the sumber of cloctrical 
als of polarity. degrees per revolution will equal 360 times the number 
When the output circuit is opèn, the mechanical energy of pole pairs, it being apparent that this number ought 
to the driven rotor member is converted, to the 65 to be odd since with even pumbers it would not be 
extent that it is not needed to overcome frictional resist- possible to have poles alternating in polarity along the 
ance, into work of magnetization which in turn is dissi- puth of the armature and also to have the north and 
pated as heat; in actual practics, however, the resultant south pokes of cach palr at dismetrically opposite Joca- 
tise in the temperature of the armature will be bardly tions. In any case it is important to dimension the con- 
noticeable, particularly if the armatare i$ part of the con- 70 fronting arcuate faces of the pole psifs in such manner 
tinuously air-cooled rotor assembly. Whea the outpet cir- 2s to avoid bridging of adjoining poles by the armature, 
cuit is closed, part of this work is translated into electrical heave it behooves to make the sum of the arcs spanned 
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3 
by the plane of rotation) equal to con- 
siderably Jess than 360° electrical. 


detail, reference teing made to the accompanying draw- 
ing in which: 

FIGS. í and JA illustrate a first embodiment of my 
invention in axial section and in a ctoss-sectioaal view 
taken on line LA—IA of FIG, 1, respectively; 

FIGS. 2 and 3 are perspective views illustrating (oo 
further embodiments; 

FIGS. 4 and $ diagrammatically illustrate two output 
circuits for a generator according to the invention, de- 
signed respectively for direct and alternating current; 
and 


FIG, 6 is a somewhat diagrammatic illustration of an 
artangement for comparing the outputs of a conven- 
Se EE TRS See eee oe 

The generator 100 shown in FIGS. 1 and 1A com- 
prises a stator member 101 and a rotor member 102, the 
latter comprising a pair of laminated armatures 162’, 
102” carried on a shaft 163 which is rotatably journaled 
in end plates 104’, 164” of a gemerator housing 104 of 
noumegectic material (èg. aluminum) rigid with the 
stator. Shaft 103 is coupled with a source of driving 
power indicated diagrammatically by an arrow 110. 

The stator 161 includes a pair of yoke-shaped la- 
minated electromagnets 101’, 161” whose extremitics 
form two psirs of pole pleces respectively 
designated 101e, 1015 (north) and itic, 101d (south). 
The pole pieces have concave faces com- 
pheestarily convex faces 1924, 162d of armature 1023' 
and 1026, 102¢ of armature 192". These faces, whose 
concavities are all centered ca the axis of shaft 103, 
extend over arcs of approximately 20 to 25° gach in the 
plane of rotmion (FIG. 1A) s» that the sum of these 
arcs adds up to about 90° geometrical and electrical. 

The magnets 101°, 101” of the stator are surrounded 
by respective energizing windings 109, 109" which are 
connected across a suitable source of constant direct cur- 
reat, not shown. Similar windings, cach composed of two 
series-connected coils 1062, 106d and 106), 106c, sur- 
round the rotor armatures 102° and 162”, respectively. 
These coils form part of an cetput circuit which further 
includes a pair of rashes 167, 107” that ace carried by 
arms 168°, 108” on housing 104 with mutual insulation; 
brashes 107°, 107” with a pair of commutator 
segments 105", 105” (see alto FIG, 4) which are sup 
partod by a disk 105 of insulating material on shaft 103. 
By virtue of the series connection of coils 1069-1067 
between the segments 108° and 103”, as illustrated in 
FIG. 4, the alternating voltage induced in these coils 


maner known per se, by conventional filter means repre- 
seated tically by a condenser 112 in FIG, 4. 


In PIG. 2 I haw shown a modified generator 200 


Rotor 202 comprises a pair 


belog an alternating cu 
by the rotor speed. 


In PIG. 3 1 have shown 4 300 basically 


10 


40 


45 


50 


of Jjamimtied soft-iron 
è in the air gape of a pair of 


| 
ii 
i 


| 


a poir of brushes of which only 
visible in the figure. This brush, carried on 
is electrically connected to a brwsh 313 
ring 314 on an extremity of shaft 303 
rics two further slip rings 315°, 315” in 

tact with ring 314 bot insulated from the shaft. Two fur- 
ther brushes 316’, 316” contact the rings 1 
are respectively connected to windings 309 and 469", 
respectively, the other ends of these windings being coe- 


5 
5 


t] 
PE 
365 


ings 409’ and 309” in parallel., In this embodiment, 
therefore, the stator magnets are energized from the gen- 
erator oulpet itself, it being understood tho m: 


that AHO 
MI’ and 301” (made, for example, of steel rather than 
j ve force ient 


i known per 
Naturally, the circuits leading from the brewhes 367 
the windings 369, 309” may include filter means as 
described in connection with FIG. 4, 
In FIG. 6 I have shown a test circuit designed to com- 
pare the outpats of a generator 
tion, such as the unit 100 of FIGS. 1 and 1A, with a con- 
ventional generator 460 of the type baving a looped arma- 
ture 402 rotatable in a gap of a stator magnet 401 with 


The 
interconnected a common shaft 103 carrying a fly- 
wheel 117, this shaft being coupled via a clutch 118 
a drive motor 111 whereby the rotors 402 1 
both geaerators are rotatable in unison as į 
arrow 110. Two batteries 120 and 


tor 
wapplying direct current to the stator windings 109’, 169” 


skilled in the art and are deemed to be embraced in the 
spir® and scops of my invention as defined in the 3p- 


similar 40 generator 100 of FIGS, } and 1A, its shaft 75 pended claim. 
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5 
I claim: 
1. An electric generator comprising a fixed stator and 
a rotor coaxial with stator; drive means for rotating 


a palr of elongated bar magnets extending parallel to sid 
axis oa opposite sides thereof and terminating in trans- 
verse extremities, oppositely poled extremities of said 
= ha a planir apk agn ar 

means having two ina 
common axial plane and forming à pair of diametrically 
extending air pars for establishing a magnetic-flux path in- 
cluding two axially spaced parallel magnetic fields across 
said alr gaps traversing said axis substantially at right 
angles, said rotor being provided with two axially spaced 
parallel cloagsted ferromagnetic elements slightly shorter 
than the spacing of said confronting extremities and ex- 
tending perpendicularly to said axis at locations coplanar 
with 383d pole pairs for concurrent periodic alignment of 
said clements with said fields in said air gaps upon rota- 
thon of said rotor; and an output circuit on sald rotor 
including wiadiag moeng on. ontd of mid chatat 

means 


i 
i 
| 
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6 
of the arcs spanned by said faces being substantially equal 
to 90° in the plane of rotation. 
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Operating Principles of the Ferromagnetic Generator 


Written by Raymond Kromrey 
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‘OPERATING PRINCIPLES OF THE 
FERROMAGNETIC CENERATOR 


by the inventor 
R. Kromrey 


The energy relationships valid for earth's system of reference 
are as follows ; 


1 kg-m/sec = 9.81 Watts = 2.35 cal/sec 
( 1ft.1b/sec = 1.36 Watts = 0.32 cal/sec) 


A conventional dynamo transforms the earth's gravitational energy 
into electrical energy. In a very wide sense the figures given 
above are considered yalid throughout the entire universe 

although gravity and, at the same time, acceleration can differ 
considerably from system to system. 


.It is well known that the notion of gravity is of primordial 
importance because it is from gravity alone that the entire 
science of dynamics is derived, 


~ 


Having said that, the principle difference between a conventional 
generator and the ferromagnetic generator is that the former 
converts the earth's acceleration into electrical energy (using 
Lorentz's force as an intermediary) whereas the ferromagnetic 
generator transforms or converts ferromagnetic attraction 
directly into electrical energy. 


It is not entirely fortuitous that the universal formula for 
gravity and the Coulomb-Poisson formulae have a similar structure : 


F = k Ml M2 
a? 
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the only essential difference being the presence of the coeffi- 
cient "k".. - 


Apart fron this, it is useful to note that the fundamental 
principle ef the conservation of enersy lies with the quan- 
tative conservation of motion - anything beyond this remains 
purely speculative. 


What then, are the principal characteristics of the molecular 
generator ? 


We are speaking here of a type of monophase transformer with 
the peculiarity that the cores, respectively paralled, two- 
by-two, make up the stators and rotors. Preferably, the sta- 
tors should be powerful permanent magnets and the rotor cores 
should be of soft iron. 


When the armature turns, it successively enters and leaves the 
earth's gravitaticnal field and the magnetic field, and vice 
versa, in Such 1 way that the soft iron cores are subjected 
successively to a magnetic attraction and the earth's gravi- 
tational attraction. 


Since, on the other hand, each action has an eoual and opposite 
reaction, and Weight = Force = Mass x acceleration: 


Weng 


the production of electricity can be explained quite easily 
through classical dynamics. 


In effect, we know that the electron possesses a mass. For an 
electric notor, the wagnetic field (or indnctor) has only a 
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secondary role, that of deflection, in such a way that the 
electronic kinetic energy E= m v? (for example the out put 
from a battery), remains conserved if ihe motor runs without 
load. ` 


It is exactly the same if the machine works as a generator: 
the maghetic field has merely an intermediary role of trans- 
forming kinetic energy - in this case resulting from the 
earth's gravitational system - into electrical enercy. 


For the molecular generstor, things happen very differently. 
Here, the rotor is subjected alternatively to an extra-terres- 
trial acceleration, enormously superior to that of the earth's 
gravity, which produces an electronic currest. 


Since Newton's third law is fundamental, because it even 
includes the principal of the conservation of energy, the 
working of the molecular generator is easily explained. 


In offoct, the two twin cores constituting the rotor, fall 
from the earth's gravitational field into the more intense 
magnetic field, and prow heavier because of this. 


If, simultaneously, an electric current is produced by shortr 
circuiting, for example, the winding of the armature, it can 
be seen that the magnetic acceleration first observed, purely 
with regard to the armature , is subsequently partially con- 
sumed in order to accelerate the electrons. 
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Since the initial acceleration of the rotor diminishes to the 
advantage of an electronic acceleration, the rotors become 
lighter. In other words the attraction between rotor and 
stator disappears so that the rotor continues to turn freely 
while producing an electric current. 


This is completely normal, since a soft-iron induction coil 
(or rotor) that has become heavier in a magnetic field is 
essentially subject to the expression 


Mass x Acceleration = Weight 


and which, on expending its acceleration in favour of a 
movement of electrons, must obviously lose its attraction for 
the stator. 


Naturally, the foregoing is only understandable if one remembers 
that, before anything else, electricity obeys the laws of 
classical dynamics. Electricity is, after all, a branch of 
mechanics, and not the reverse as the theory of general 
relativity postulates. 


People have always tried to complement Newton's concepts, 
whereas, in fact, everything was already contained in his work, 


even the unified field theory. 
Here is the explanation : 
In Newton's time, it was usual to. measure gravitational force by 


using a simple pendulum and the formula for the duration of 
an oscillation given by Huygens : 
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t=- a from which is derived: 
g 


T? e éy? $ (z = 6) 
2 


G © Acceleration due to the earth's gravity. 


Since the density of the earth is not the same for 311 locations, 
this simple instrument could be usefully employed in geological: 
prospecting because where mineral deposits exist for exanple, 

the pondulun would oscillate more guickly. 


At the same time it is quite remarkable that, in itself, the 
pendulum is the differential cf a fly-wheol. Hore is the proof : 


(diagram ici} 


A mass "m" turning around a lever arm of a length "1" hes a 
potential drop of "h". One conplete oscillation of the pendulum 
therefore corresponds to a revolution of the mass "e" at a 
distance "1" from the centre of rotation "o", 


The rate of dispkacement of the mass "p" is expressed in the 


equation v » 2511 where T corresponds to the duration of 
T 
one cycle. Thus in a single cycle, the mass "n" of the pendulum 


drops twice from the high point ( h= 1 ) so that in one 
vertical drop, tho work performed will be 


P. 21 œ m v? 


But since the pendulum falls through the arc of a circle, must 
be written successively : 


www.bedinisg.com/ 114 


www.bedinisg.com/ 


115 


P, 2 l = T wW z fhe 
5 (w= om6ga J)a: wie 
P. 1 = Iw? 
m. g. l = m 1? (25 g? 
EE gripu e 
alar Š 
since : Eo m A auss L. aTe "2 
+ — 
2 72 25 
then : E = Je { to give T 254 


What is the significance of the fact that a pendulum is the 
differentiai of a fly-wheel ? Quite considerable, as one car 


see from the following : 


If for exampée, a fly-wheel of considerable mass is placed 

on the moon at a speed of 1500 rpm, very little energy is ex- 
pended because the lunar force of attraction is 163 cm/sec.°, 
minimal compared with the earth's force of attraction of 981 


cm/sec’. 


If the same fly-wheel could be transported immediately within 
the earth's gravitational field, its rate of rotaticn would 
be in no way diminished. On the contrary, the speed of rota- 
tion will have a tendency to increase even more and siso 
result in a considerable gain in kinetic energy ~- and this 
without coming into conflict with the principal of the conser- 
vation of energy. 
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In other words, if the mass of a body drops in free fall 
towards the earth's surface, it will travel 4.91 metres curing 
the first second. The same mass falling towards the moon's 
surface will have travelled only 0.81 metres after the first 
second. Masses possessing weight and masses that are inert 

are therefore quite different in the two systems of reference, 
and it is the same for the respective kinetic energies. 


Schools, however, teach the following: 


Teh fact thet a body has a mass means, in the first place, that 
a force is necessary in order to accelerate it; but this would 
also be the case if the bocy was not attractec towarcs the 
earth's surface - in other words if it was weightless - and 
from this can be deduced the fact that notions of weight and 
of mass have absolutely nothing in common. 


At the same time, when defining the concept "rass" and the 


concopt "Weight", gravity has been excluded which is obviously 
an_error. 


Mach's law no longer holds good. According to Ernst Mach,and 
also Albert Einstein, inertia is a property of a mass deter- 
mined by the presence of all the other masses in the universe. 


In fact, inertia is in direct correlation with the finite and 
therefore the contrary of infinity. The system of reference 
can be determined. For this reason, unity should be defined 
as acceleration itself. The unity of mass will in future be 
the mass exerted on a mass identical to the distante l, 
acceleration 1. 
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It is impossible to agree with schools of thought that maintain 
the following : 

to put a ball of iron in motion on the moon will require the 
same effort as that required to make the same ball of iron in 
motion on earth. 


The example cited corresponds exactly with the experiment of 
the fly-wheel - set in motion on earth at one time, then at 
another time on the moon. In the end, it is not the kilogram- 
masses that have to be moved but the kilogram-weights. 


The amount of mouvement released by an action is essentially 
linked to the binary system of reference. 


The invariability or stability of the oscillation path of the 
pendulum in “sucault's famous experiment at the Pantheon in 
Paris, designed to demonstrate the earth's rotation, is not 

a result of the presence of all the other stellar masses but 
is a direct result of the mutual attraction of the terrestrial 
mass and the mass of the pendulun. 


Newtonian gravitation is based on instantaneous action at a 
distance, an opinion which is not questioned . On raising the 
mass of a litre of water ( 1'000 grams) to the top of the 

Eiffel Tower in Paris (300 metres) the water will lose one 
ten-thousandth of its weight. At 10 kilometres its weight will be 
only 965 kf and, 10'000 kilometres, only 151 kf. 
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It is the minute loss in weight by a body raised to conside- 
rable distances above the earth's surface that is the real 


equivalent to the work performed. 


The expression “potential energy" is an unfortunate term used 
to imply that a certain tension exists between two masses that 
are trying to unite. 


In the terrestrial system of reference, it is clear thst if a 
body is raised to a certain weight (even of several kilometres} 
it will only lose a mintte part of its weight. This is because 
it is the enormous mass of the earth - to all intents and pur- 
poses alone - which is responsible for the effect of pravity. 


It is therctore logical that a body raised to a height "h" 
corresponds to an amount of work that is practically recupere- 
ted if the body is released to make the return journey. 


The molecular generator uses, therefore, a gravitational effect 
(ferromagnetism) to accelerate the electrons. A soft-iron arma- 

ture is caught by a magnetic field and becomes very heavy over 

a distance of several centimetres, as it leaves the superimposed 
acceleration of the locally very intense magnetic field. 


The molecular generator can produce energy on two inverse 

. paths, that is to say, as’ the rotor approaches the stator and 
also as the rotor moves away from the stator. If the rotor 
enters the magnetic field ( a gratuitous effect), the current 
produced destroys the attraction. If the rotor leaves the pri- 
mary magnetic field, then the secondary field gratuitously 
gormed by influence, disappears, causes cut-off, then onee more - 
production of electricity. It is true that for each isolated 
system of reference the theoretical yield cannot be greater than 
1. But the forces of various systems can, at the same time, ba 
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very different. 


Also, when two gravitational fields become partners, it is 
possible (and without contradicting tke principal of the 
conservation of enorgy) that the following expression is 
valid: 


force recovered S 


force expended gm 


In other words, each time that two gravitational fields come 
into action, it $@ possible to produce energy cheaply. 


Again, for example, machinery driven by tidal motion uses. 
the flux and reflux of the sea. The action of the moon's 
gravitational field associated with the terrestrial field 
(working at a distance of 384,400 kilometres) raises enormous 
masses of water to a height of metres, twice every 24 hours, 
at absolutely no cost - equivalent to approximately 1026 kfm 
of kinetic energy. 


This is similar to what happens in the case of the molecular 
generator. On the one hand, the rotor is subjected to the 
earth's gravity; and on bhe other hand, to marnetic gravity, 
to give another possibility of producing energy cheaply., 


To conclude, Newton's Law of Motion are confirmed, with the 
Suggestion that a fourth law be added as follows : 
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The energy in any given system can only be modified in a 


finite time peculiar to this system. This results in a variety of 
forces for different isolated systems. 


Here, then, are the principal distinctions between a conventional 
permanent-magnet dynamo and a molecular generator equipped 


with permanent magnets of the sare force : 


1. Theoretically the dynamo is not limited in output- the 
faster it turns, the biggcr the output. 


2. For 1 kg/s the dynamo produces 9.81 Watts. 


3. A dynamo transforms acceleration due fo the earth's 
gravity (981 cm/sec?) into electrical energy. 


4. When short-circuited, the dynamo has a maxirum braking 
effect on the source used to drive it, e.g. motor, 


turbine, fly-wheel. 


.5. The molecular generator can only deliver a given smount 
of power. 


6. This power is limited by the capacity of the permanent 
magnets with which it is equipped. 


7. At low speed, i.e. low frequency, the amplitude 
l of the intensity curves are large. 


8. At high speed the anplitude of the intensity curves are 
small and the periods numerous. 
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9. In the two cases cited above, the output remains 
the same. 


10. The molecular generator transforms the acceleration 
due to a permanent magnetic field into electrical] 
energy. 


ll. In short-circuiting, the molecular generator has 
a minimum brakigg effect. 
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NEW ELECTUIC RATUR 


This concerns a fully new typo of electric generator which 
operates according to physical theories developed over the 
last 25 years and whieh took more than } million Swiss 
francs investments for research and testing. 


It is now ready for industrial production ne working prota} 
types can demonstrote. It is’ protected by internutivnal pa- 
tents. 


The main caracteristics of thls generator nre: 


Le 


— 


3. 


7. 


Almost constant electric power output in spite of a 


“variation range of its rotor speed of about 35% (er. 


output curve : «\-«-- Ali, on diagram). 


Ability to work under short-circuiting conditions without 
heating of its rotor or any other part and without braking 
effect (hs beck trgu 


High production efficeney (ratio output/driving force), 
better than on conventional equipement (cf. curve ---- 
and curve nt same speed. D & A level, on diagram). 


Produces alternative current; frequency adaptable to ex- 
isting frequency of electric power networks on which it 
will he sonnected, 


Rotor requires a rotating sneed of ahout 1200 2 400 Rpm. 


Construction costs about JOS under costa of tradi tianal 
eaquipoment of same installed power, because of more simple 
construction, tooling and engineering. 


For certain construction particularities the use of this 
generator is maniy appropriated for important pover levei, 
above a minimum of 1.000 KVA. 


diagram attached. 
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NEW ELECTRIC GENERATOR 


This diagram shows the comparaison between the new electric 
generator and the classical generator. Difference between their 


output force / driving speed ratio. (WATTS/RpM). 


----- curve of new generator 


— curve of classical generator 


WATTS 


RpM 
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Appendix #3 


Great Britain Patent #14,311 


System for the Generation of Electric Currents 
Issued to Carlos F. Benitez 
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N° 14,311 A.D. 1915 


Date of Application, 9th Oct., 1915 

(Patent of Addition to No. 17,811, 28th duly, 1914) 
Complete Specification Left, 5th Feb., 1918 
Complete Specification Accepted, 17th Aug., 1916 


PROVISIONAL SPECIFICATION, 
System for the Generation of Electric Currents. 


I, Cantos F. Bexirsz, Civil Engineer, of 141, Ocampo Street, in Guadalajara, 
Mexico, do hereby declare the nature of this invention to be as follows:— 


The invention which forma the object of this Patent of Addition, relates to 

new improvements in the system for the generation of electric currents, described 
5 in the main Patent No. 17,811, filed July 28th, 1914, and in the Patent of 
Addition No. 5591, filed 14th April, 1915. 

The said system may be still further simplified and improved by the addition 
of batteries of accumulators, which suitably adjusted in conjunction with the 
said described system, can be charged and discharged alternately, producing 

10 furthermore an excess of electrical energy, that can be empl at will, for 
any purpose outside the uutomatic operation of the arrangement under 
description. > 

In other worda, in this arrangement I use synthetically in combination: two 
groups of accumulators connected in series; two groups of accumulators 

15 connected in parallel ; both said groups disposed in such way as to utilise the dis- 
charge of one of them, for the rging of the other, and vice versa; and means 
for the application of the energy produced by any of the methods described with 
reference to the English Patents No, 17,811/14 and No. 5591/15, in order to 
increase the effect of the discharges of each group of accumulators when acting 

20 from one to another; and means for reversing the operations of such groups. 

Another object of this new arrangement is te provide means for the operation 
of said system, using low voitages, condensers of small capacities, and greater 
facilities for starting. . 

The advantages of such an improvement will be better understood by 

25 considering the adjoining drawing, which illustrates one method of carrying 
out the invention: 

In the figures : 1, 2, 3, 4, are batteries of accumulators, that once charged from 
some exterior electrical source, will maintain their charges indefinitely, in the 
following mapner: 

80 With the connections established as shown in the figure, di.e. when accumu- 
lators 1—2 are connected in series through switch 5, (switch 6 being opened) : 
—* —— 3—4 are connected in parallel through switch 7, (switch 8 

ing opened). ; 

Under these conditions, supposing the four batteries to be alike,” if 

35 battery 1—2, has been previously charged from some exterior source; when dis- 
charging a A will have a voltage superior to the counter electromotive force 
opposed by the batteries 3—4 receiving such discharge. In other words, if by 
means of the conductor 13 the positive pole 9 of battery 1—2, is connected to 
tho positive poles 10, 32, of batteries 3—4, and both negative poles 11, 12 of both 

40 batteries are connected together; an electric current will be established from 

[Price 6d.] z : 
Gi 
RUFEREXGE LIRRART 
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System for the Generation of Electric Currents. 

battery 1—2, to batteries 3—4, until the voltages of both batteries are alike. Of 
course the current furnished by the discharge of battery 1—2 alone, would 
produce a smaller charge in the batteries 3—4, but that current can be increased 
py any of the methods aiready described in the aforesaid Patents No. 17,811/14, 
and 5091/16, and by these means it is always possible to charge and discharge 6 
alternately each battery 1—2 and 3—4, f one to another, keeping constant a 
predetermined charge, and furthermore producing un excess of electrica: energy, 
that can be employed at will. ; 

With these objects in view, and using as an illustration the arrangement shown 
in the Sheet 1 (Figure 1) of the Patent of Addition No, 6591/15; the con- 10 
denser 14 is connected in series in the conductor. 13.. In the same manner, the 
primary 16 of an ordinary induction coil provided with an interrupter, is 
counected by each of its poles 16, 17, to the samo wire 13. The secondary of 
game induction coil is connected by each of ita poles 18, 19, to the poles 20 
and 21, of the second condenser or battery of condensers 22, These same poles 15 
are furthermore connected through the spark gap 23, with the poles 24, 25, of 
the primary 26, of a high-frequency transformer. The secondary 27 of this same 
transformer ia connected by each of its poles 28, 29, with the poles 16, 17, of 
the induction coii 15. Finally both :poles of condenser 14 are connected to the 
conductors 30, through which a part of the electrical énergy provided by these 20 
means, can be shunted and —— at will. 

This arrangement being made, the electrical enetgy stored by the accumu- 
lators 1—2, passing through the pole 9, wire 13, primary 16 of the induction 


coil, pole 10 of the accumulators 4, 31 of switch 7, and pole 32 of accumu- 
lators 3, will go back PE F pole 12 to the same battery 1—32. 25 
As a consequence of the p of this electric current through the 


primary 15 of said induction coil; high-tension currents will be obtained in its 
secondary, which being collected by the condenser 22, will finally produce high- 
frequency currents through the primary and secondary of the high-frequency 
transformer. On the other hand, inasmuch as the poles 28, 29, of this trans- 30 
former are connected with the poles 16, 17, of the induction coil, seid currents 
will —— increase the number of ‘amperes furnished by the accumulators 1—2, 
and the storage batteries 3—4 receiving thus a proper amount of current can 

be fully charged by these means, The excess of the electrical energy thus 
obtained can be shunted through the conductors 30, in order to be employed at 36 
will, as has been stated. 

Under these conditions, as the voltage in one of the batteries is decreasing, 
and increasing in the other, after some hours work both voltages become alike, 
and then it is impossible to produce any movement of electricity from one to 
the other battery, unless the switches 5, , 7, 8, are operated for that purpose. 40 
Speaking in other terms, inasmuch as battery 3—4 is rged, and battery 1—2 
is almost discharged, if the functions of said batteries are now reversed, the 
original conditions can be established once more, and the same operations 
— entirely as before. 

n order to attain these resulta, the switches 5 and 7 that were closed, must 45 
now be opened, and the switches 6 and 8 that wore opened, must now be closed. 
That is to say, the batteries 3—4 being thus connected in series, and the 
batteries 1—2 being connected in parallel, the former conditions are reversed, 
and a current will be caused now from battery 8—4, to batteries 1-2, through 
the primary 15 of the induction coil, thus obtaining the same results, as often 50 

« these operations are performed. 

When the resistance offered to the passage of, the .electric currents by the 
primary of the transformer 15 is nót high, it is, possible to simplify the former 
arrangement obtaining the high-fréquency currents directly from the same 
induction coil 15, in which case the poles .18, 19 of. the-secondary of said coil 55 
must be connected to the poles 16, 17, of the same said coil, and the second 
battery of condensers 22 high frequency transformer 26, 27, can be omitted. 
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Under these conditions the breaker or wage yg oe employed in said induction 
coil, acts as spark-gap, and the condenser 14 discharges in the form of oscilla- 
tions through the primary 15 of same coil, thus directly increasing the amount 
of electriqal energy furnished by the accumulators. 


Dated this 9th day of October, 1915. 


CARLOS F. BENITEZ. 


COMPLETE SPECIFICATION. 
System for the Generation of Electric Currents. 
I, Cantos F. Bzenrrzz, of 141, Ocampo Street, in Guadalajara, Mexico, do 


‘hereby declare the nature of this invention and in what manner the same is 


to be performed, to be particuarly described and ascertained in and by the 
following statement:— 


The invention which forms the object of this Patent of Addition, relates to 
new improvements in the system for the generation of electric currents, described 
in the main Patent No. 17,811 filed on July 28th, 1914, and in the Patent of 
Addition No. 5691 filed on April J4th, 1915. 

The said system may be still further improved by the addition of- batterios 
of accumulators which suitably adjusted in conjunction with the said described 
methods, can be cha and discharged alternately, and by so doing, an excess 


- of electrical energy that can be employed at will, independently of the auto- 


40 


45 


> eonnected in series; a second battery or batteries o 


matic — of the arrangement under description, can be stil further 
obtained. 

In other words, in this arrangement I use synthetically in combination: one 
or more batteries of accumulators already —— by proper means: and 

accumulators connected in 
arallel, series-parallel or in any other manner producing an inferior voltage 
fo that obtained in the first battery or batteries ; both said batteries arranged in 
such a way as to utilise the discharge of the accumulators connected in series, 
for the charging of the accumulators of the second battery or batteries; and 
means for generating high frequency currents, through the circuit connecting 
both batteries of accumulators, in order to increase the energy of the discharges 
of each of said batteries when acting from one to the other, securing thus- the 
charging of the second group of accumulators, while the first battery is dis- 
charging or vice-versa, and producing furthermore a surplus of energy that can 
be employed at will, without impairing the normal running of this described 
arra nt; and finally means for the application of this extra energy to any 
outside purpose. 

In this manner, the current given by the battery of accumulators connected 
in series, is increased when discharging by the electrical oscillations produced 
by proper means in the same said circuit connecting both ups of accumu- 
lators, and the second battery connected in parallel can be thus fully charged, 
while the first battery is discharging. On the other hand, as the number of 
clectrical oscillations per second can be increased at will in the same said circuit, 
an excess of electrical energy can bo obtained by this process, and the surplus of 
this energy, can be applied to any outside purpose, without impairing the 
normal-running of the process as above stated. 

The advantages of such an improvement will be better understood by con- 
sidering the drawing left with the Provisional Specification and the annexed 
sheet which illustrate two different methods of carrying out the invention, 

In both drawings: 1—2 and 3—4, are batteries of accumulators that once 
cha from some exterior electrical source, will maintain their charges 
indefinite:y in the following manner: 
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With the connections established as shown by both drawings: ¢.c. with the 
‘accumulators i—2 connected in series and the accumulators 3—4 connected in 
parallel, if battery 1—2 has been previously charged from some exterior source ; 
when discharging it will have a voltage superior to the counter electromotive 
force opposed by the battery 3—4 receiving such discharge. In other words, if 5 
by means of the conductor 13, the = pole 9 of battery 1—2, is connected 
to the positive pole 10 of battery , and both negative poles 11 and 12 of 
both batteries are connected together, an electric current will be established 
from battery 1—2 to battery 3—4 until the voltages of both batteries become 
alike. Obviously the current furnished by the discha of battery 1—2 alone, 10 
would produce n smaller cha in the batteries , if some extra energy 
were not added to the normal — of said battery 1—2. ; 

With this object in view any of the known methods for the generation of 
high-frequency currents, as well os those described in the aforesaid Engish 
Patents No. 17,811/14 and 5691/15, can be —— in conjunction with said 15 
batteries of accumulators, in order to provide that complementary energy; and 
in this manner it is always possible to charge and discharge alternately each 
battery from one to the other, maintaining constant a storage of electricity and 
producing furthermore an excess of electrical energy. e 

Another object of this new arrangement is to provide means for the operation 20 
of these same said methods described by the afore said English Patenta, using 
low voltages, condensers of small capacities, ond greater facilitios for starting. 

Referring now particularly to the arrangement sbown by the drawing left with 
the Provisional Specification: the prima 15 of an ordinary induction coil, 

rovided with its condenser 14, and a suitable interrupter (not shown in the 25 

ure), is connected in series to the above stated batteries 1—2 and 3—4 through 

o wire 13. The secondary of same induction con is connected by each of its 

les 18, 19, to the poles and 21 of the second condenser or batt of con- 

ensers 22. These same poles are further more connected — ths spark- 
gap 23, with a arp- 24, 25, of the primary 26 of a sy sagen gary transformer. 30 
The secondary 27 of this same transformer ix connected by each of its poles 28, 29, 
with the poles 16, 17, of the induction coil 15. Finally both poles of condenser 14 
are connected to the conductors 30, through which a part of the electrical energy 
provided by these means, can be shunted and utilised at will. 

This arrangement being made, the electrical energy stored by the acoumu- 35 
lators 1—2 passing through the ape 9, wire 13, primary 15 of the induction 
cuil, pole 10 of the accumulators 4, pole 32 of the accumulators 3; will go back 
through pole 12 to the sume battery 1—2. 

_ As a consequence of the passage of this electric current through the primary 16 
ef said induction cvil; high tension currents wili be obtained in ita secondary, 40 - 
which being collected by the condenser 22, will finally produce high-frequency 
currents through the primary and secondary of the high-frequency transformer. 
On the other hand, inasmuch as the poles 28, 29, of this truausformer are con- 
nected with the poles 16, IT, of the induction coil, said currenta will greatly 
increase the energy furnished by the accumulators 1—2, and the storage 45 - 
batteries 3—4 receiving thus a proper amount of current, can be fully charged 
by these means. The excess of electrical — thus obtained can be shunted 
t * the conductors 30, in order to be utilised at will, as has been stated, 

Under these conditions, as the voltage in oue of the batteries is decreasing 
und increasing on the other, after they have been working some time, their 60 
voltages become alike, and then it is impossible to produce any movement of 
electricity from one to the other, unless their functions are reversed. Speaking 
jn other terms the batt 1—2 connected in series must now be connected in 
parallel, and vice-versa the battery 3—4 connected in parallel must now be 
connected in series. 

With this object in view, and in order to illustrate this particular point, said 
batteries 1—2 and 3—4, have been connected respectively through the 
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switches 5, 6, and 7, 8, in such a manner that by reversing the ition of said 
switches, the connections of suid batteries are easily reversed; but in practice 
far better results can be attained by the use of the commutator shown in the 
adjoining Sheet No. 2, as will be farther explained. 

y these means the original conditions of voltage can be easily re-established 
each time that the discharging battery is becoming exhausted, and a reverse 
current can be obtained through the primary 15 of the induction coil, thus 
securing the same results as often as these —— are performed. 

Aa the resistance offered to the passage of the electric currents by the primary 
oi the transformers is not high, it is possible to simplify the former arrangement 
obtaining the high-frequency currents directly from the same induction coil 15, 
in which case the poles 18, 19 of the secondary of said coil must be respectively 
connected to the poles 16, 17 of the primary of same said coil, and the second 
battery of condensers 22 and high-frequency transformer 26, 27, can be omitted. 
Under these conditions the breaker or interrupter employed in said induction 
coils, acta as spark-gap and the condenser 14 discha in the form of oscilla- 
tions through the primary and secondary of same coil, thus directly increasing 
the amount of electrical ene furnished by the accumulators. - 

Such arrangement is particularly illustrated in the annexed sheet Fig. 1, in 
which: each one of the poles of the accumulators composing the batteries 1—2 
und 3—4, are correspon ly connected to the several poles of a commutator 31. 

This commutator as shown by the figure, consists of a rotary cylinder 32, 
provided with the conductive paths 33, 34, 35, 36, 37, 38, 39, 4, properly 
isolated and distributed on its surface, in such way, as to connect altermate:y in 
— =e the different units composing the above mentioned batteries 1—2 
an i 
Same cylinder 32 is furthermore provided at one of its ends, with the two con- 
ductive paths 41, 42, that can be better seen in the croas sectional view or Figure 2, 
the same said cylinder passes through .a ring 44, fixed to the same base 31 
of the apparatus, and provided with the contacts 45, 46, 47, 48. . On the other 
hand the pole 45 of this ring is connected to the pole 10 of the battery 3—4, 
nnd its pole 46 is connected ugh the wire 49, to the pole 9 of battery 1—2. 
Pole 47 is connected through wire 13 to pole 16 of the primary of a transformer, 
and pole 48, is connected through wire 55, to the back contact stud 50 of an 
ordinary breaker. - 

A back wall 51, fixed to the same base of the commutator, is provided with 
the metallic strips or brushes that can be clearly seen in the Sguro, in contact 
with the cylinder 32, and connected respectively to each one of poles of the 
accumulators; and finally the rotative shaft of same cylinder is provided with 
a bandle or pulley 52 affording means for the operation of this commutator. 

Condenser 14 of the induction coil, is connected as usual by its pole 52 to 

le 17 of the primary of same transformer, and ita other pole 53 instead of 
veing —— to the back contact stud 50 of the breaker, as is generally the 
case, is grounded through wire 54, and pole 56 of the commutator. 

Under these conditions when the circuit is broken by the interrupter, con- 
denser 14 is charged and immediately afterwards discha via: primary 16 of 
the transformer, secondary of same transformer, wire rg pole 48, path 41 of 
the commutator, and battery (3—4) in parallel. : 

As a consequence of the passage of the electric current produced by this dis- 
charge through the primary 15 of the transformer, induced currents are produced 
in its secondary and one of these currents the inverse passing through pole 19 is 
immediately utilised for the charging of same said battery in parallel. The direct 
current that is produced when the diacharge of said condenser 14 is finished, 
passing through pole 18 and entering the primary 15 through pole 16, produces 
a new cha in the same condenser 14, that again discharges in identical 
manner, and the same phenomena are reproduced several times in the beats or 
intervals of breaks and makes — ‘ty the interrupter. 
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On the other hand, if the pole 56 of the commutator is not grounded, each 
time that the condenser 14 receives a new charge, the neutral fluid of its outer 
coating is influenced through its dielectric and an induced e.ectric current is 
forced to move via wire 54 and pole 56. In other words this extra energy 
equally increases the normal output of said battery 1—2. 5 

By these means the current given by the accumulators connected in series, is 
properly increased by the induced currents produced in the secondary of the 
induction coil, and by the rapid chargings and dischargings of the condenser 
produced in the above described manner, and the accumulators connected in 
parallel receiving thus a proper amount of current, can be fully charged while 10 
the first battery is discharging. However, as the first battery is discharging its 
voltage is progressively decreasing, “and in order to maintain in the circuit a 
given current for the charging of the second battery, the resistance of the same 
snid circuit must be accordingly reduced. 

In order to attain this result without touching the wiring, the back contact 14 
stud 50 of the breaker can be adjusted, in order to secure a proper resistance 
through the interrupter in accordance with the decreasing voltage, and in this 
manner it is always possible to maintain a given current in the circuit, until 
the very last limit of energy in the discharging battery is attained. 

Better results in every respect can be still obtained by the use of a closed core 20 
type transformer combined with an electrolitic interrupter, since with these 
interrupters practically there is no lost time in the intervals between breaks 
and makes, and the resistance of such devices can be easily adjusted at a distance 
wherever the operator may desire. 

Once the limit of energy in the discharging battery is attained, the con- 25 
nections of the accumulators must be —— and with this object in view 
the commutator shown by the figure can be employed, and the cylinder 32 must 
be revolved until the paths 37, 38, 39, 40, come in contact with the brushes 
connecting the poles of the accumuiators, and the contacts 45, 47, are connected 
through path 42. By so doing the functions of both said batteries are at once 30 
reversed, and the accumulators 3—4 being now connected in series, they will 
discharge through pole 10, via: poles 45, 47, wire 13, primary 15, wire 55, pole 48 
{now in connection with pole 46 through path 41), wire 49 and pole 9 of 
battery 1—2, that is now connected in parallel through paths 39, 40. 

In other words the working conditions can be thus completely reversed by £5 
the simple operation of the commutator, and a continuous current can be 
maintained through wire 55, in which the primary 57 of an ordinary transformer, 
or any other suitable device, can be inserted in series, in order to profit the 
surplus of the electrical energy thus obtained, without impairing ‘in the least 
the running of the mechanism. 40 

Obviously means can be disposed in order to obtain an automatic operation 
of the commutator, from time to time, in accordance with the capacity of the 
accumulators employed, and in consequence, for a given weight of batteries, 
greater power can be secured by this process, with smaller capacities, than with 
the greater units, since the same 4 volts can be obtained from a 60 amp.-hours 45 
accumulator, as with a 10 amp.-hours capacity. 

I desire also to explain clearly that the arrangements shown are entirely 
ilustratives. That in practice in each case the accumulators composing each 
battery, can be connected as described or a suitable combination of series-parallel 
can be arranged in each group, and that the connections of the several apparatus 50 
employed can be varied in accordance with the particular conditions of power 
that must be satisfied. 


Having now particularly deseribed and ascertained the nature of my said 
invention, and in what manner the same is to be performed, I declare that 
what I claim is:— 55 

In a system for the generation of electric currents; i 
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1. Disposed in combination: One or more batteries of accumulators already 
charged by proper means, and connected in series; a second battery or batteries 
of accumulators connected in parallel, series parallel, or in any other manner 
producing an inferior voltage to that obtained jn the first battery or batteries; 

5 both said batteries arran in such a way as to utilise the discharge of the 
accumulators connected in series for the charging of the second battery or 
batteries; means for generating high frequency currents through the circuit 
connecting both batteries of accumulators, in order to increase the energy of 
the discharges of said- batteries, and for utilising part of this energy thus 

10 increased in any outside purpose ; and means for reversing from time to time the 

ctive connections of such batteries; atl substantially as herein described 
und for the specified objects. 

2. Dis in combination: Mechanisms or apparatus arranged, connected and 
operating substantially in the manner described, in connection with the 

15 appended drawings and for the purposes shown, 


Dated the 4th day of February, 1916. 
CARLOS F. BENITEZ. 


Redhill: Printed for His Majoaty’s Stationery Office, by Love & Malcomson, Ltd.—1916. 
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FOREWORD 


Following an invitation by John Bedini, I went with him to Los Angeles 
immediately after the Colorado Springs Tesla Symposium on 10-12 August 
1984. We had two days together to work on the Kromrey Converter and 
the Tesla Switching Device 


One thing came out very clearly: every time when we locked into the 
“free energy” aii commonly known physical laws are no longer valid. 
The things happening react directly opposite to what one would expect. 
Specifically the more we loaded a specific circuit, the more output 
energy we gained, while using a constant input energy level. I will 
come back to this effect later, when I describe the experiments in 


more details 


At this point I want to take the opportunity and thank John Bedini and 
his lovely wife for their hospitality and assistance It takes persons 
like John to get the “free energy" rolling Without his publication 
Cf) of the detailed plans for his free energy device, we would defini- 
tely mot have seen the free energy devices demonstrated during the 
Tesla Symposium 


Also many thanks to Tom Bearden, who took his time and explained the 
results of the tests performed on 13-14 August 1984 His comments ace 
contained in the concluding chapter of this report 


Kromrey Converter 


John Bedini found that the material generally available concerning 
Kromrey's Converter had been altered. Rebuilding the Kromrey Converter 
from the patent papers ended up in a non-functioning device. Bedini 
found the necessary modifications which made this machine perform 


Our first goal was to determine the converter’s efficiency. We found 
this to be quite difficult as the efficiency changes with the load 
applied. 


FIGURE K-i shows the first setup we used. We drove the Kromrey Conver- 
ter from a 12 V motorcycle battery. We connected at the output of the 


converter a condenser and and a rectifier bridge in parallel The 
rectified current was then put back into the motorcycle battery. To 
detect any current flow, we connect into the positive line a 12 V 
light bulb 


The result of this test was that the light bulb was Jit up. However, 
after iS minutes the battery voltage had dropped from 11.05 V to 9.10 
V. The speed of the converter was stable at 1020 rpm. 


(il "Eedini's Free Energy Generator" by John Bedini, Tesla Boot Company, Millbrae, California 1984 
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KRONREY DEVICE 


—— — =e 35 

KROMREY CONVERTER 1 12V BATTERY 

o-{ —e—_}-o0 = 

co KROMREY CONVERTER 


— —* a 
| 3 
CONDENS. RECTIF. TEST SETUP 
Fi 
AOS P 


LAMP 


SPEEO OF CONVERTER: 17 RPS. 


VOLTAGE AT BEGINNING: 11.85 U AFTER 15 MINUTES. 9.10 U 


In the next test we introduced a seperate battery (BATTERY #2) for 


charging from the converter 


We recharged the battery #2 from 12 30 V to 12.40 V within 4 minutes, 


and we measured a current into battery #2 of 0.8 amperes. 


KROMREY CONVERTER 


SETUP 2 


BEDINI» MUELLER 13 AUGUST 84 
FIGURE K-2 
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TEST @e2 
KROMREY DEVICE 
— 
KROMREY CONVERTER 12V BATTERY 
H — — 
oo 
— 
CONDENS, # i RE EPs 
— a 
AMP.METER INDICATED 8.94 A 


#2 VIA KROMREY CONVERTER AND BATTERY #1 


CHARGING OF BATTERY 
AND AFTER 4 MINUTES: 12.40 UY 3 


VOLTAGE BATT. #2: 12.35 V» 
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PICTURE C-1.1 shows the second test setup On the left side is the 
Kromcrey Converter, powered by an electric motor (center) Battery €2 


is the battery in the front (center right) and battery #1 is the on 
behind it The voltmeter shows the voltage of battery #2 The 12 


light bulb is on the table in front of battery #2 


PICTURE C-1.1 


KROMREY CONVERTER 


SECOND TEST SETUP 


Because the Kromrey Converter turned too slow on one 12 V battery, we 
decided to drive the Converter using 24 V via two 12 V batteries, 


connected in series. PICTURE C-t.2 shows this setup 


PICTURE C-~1.2 
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Nert we wanted to find a correlation between the norm 
battery @2 using a commercial battery charger, and cha 
battery with the Kromcey Converter We drained the bat 
connected it to the Kromrey Converter, and after reach 
measured the time it took to charge the battery trom 
level of 11.51 V to 12.45 V We reached this voltage 

11 minutes. The indicated current into the battery was 


We then repeated these steps using the commercial ba 
Because we ran out of time after nearly 2 hours, we di 


battery from the charger. The battery voltage had reach 
measurement is depicted in FIGURE K-3 


BEQINI> NVELLER 13 AUGUST B4 TEST # 3 
KRONREY DEVICE 


COMPARISON MEASUREMENT USING A 
CONVERTIONAL BRITERY CHARGEE 


BRITERY fE VOLIAGEs 21.51 Y 
RFTER {19 MINUTES: Lf. tl k 


CHARGING CURRENT AT BEGINNING: 0.60 R; AT THE END: 0.377 A 
KOTE: WE DID NOT RERCH 12.45 U EVEN AFTER 2 HQUKS. 


Page 


al chargin 
rging this 
tery #2 to 
ing 11:51 
this vo 
(12.45 VW) 
0.94 A 


ttery cha 
sconnected 


ed 12.41 V. 


FIGURE K-3 
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after 
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We wanted to find the correction factor for the Kromrey Converter by 
comparing the same effect, i.e. the charging of the same battery 
one specific voltage to another specific voltage. The calculation of 


this factor is shown in FIGURE K-4. This corcection 
determined by dividing the area Y (amperes over time, 
with the commercial battery charger) through area I 
time, Kromrey). 
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TABLE K-11 shows the combined test results Because we detected an 
increase in the speed of the Kromrey Converter as well as a decrease 
in the input energy when we increased the output load, we decided to 
measure the input energy and speed when the output was shorted. Again, 
the input enecgy dropped and the speed increased 


MEASUREMENT KO LOAD LOADED WITH SHORTED CORRECTED 
BATTERY FACT. §.535 
- INPUT VOLTAGE 15.30 25.04 24.90 
- INPUT CURRENT 3.90 3.60 1.20 
MADEN BONS sons aE a 98 4? 75.00 34.78 TABLE K-1 
SSS SSS HSS SRS SSS SSS OS MSS SSSSSSSSS SSS SS HSS SSsSsssssssssssssssssssssrssseases 
- SPEED [N REV/SECOND 40.00 5.00 73.00 
- OUTPUT VOLTAGE {DCI 48.00 10.80 Nia 
- GUTFUT CURRENT N/A 8.5 1.05 
WATES OUT cs cams NIA 10 1i KIA uu 
WATTS [h/GUT ?.31 1.322 
SE SSSSSS SS SS SSS SS SSI Sse sessScrssseissssrsesesssesrssesssrrssrcsscsresse2ee2e2 


Using the earlier determined correction factor of 5.535 we calculated 
the energy we put into the battery to 56.78 Watts (from 10.26 &à 
5.535) Looking at TABLE K-i we see that it takes only 54.78 Watts to 
run the Kromrey Converter when the output is shorted. This result led 
us to continue with these tests and load the converter output even 
more. The results of these tests can be seen in TABLE K-2 on the next 


page. 


Here again, we detected that we will get a higher efficiency of the 
total device, the more we load down the output side. This effect is 
totally contradictory to the conventtonal laws of physics. 
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MEASUREMENT MO LOAD LOADED WITH LOADED WITH LOADED WITH 
LAMP & BATT. RESISTOR RESISTOR 
13.5 OHM 4.43 OHM 


EEESOSAR Aa SS asesssresxessssesessssssessscsescsssssesesrsssssessssssaresces 
- INPUT VOLTAGE 75.40 23.38 18.00 21.98 
- INPUT CURRENT 3.99 1.90 1.37 1.36 


TABLE K-2 


~ OUTPUT VOLTAGE (OC) 48 40 18.00 $6.04 20.06 

- OUTPUT CURRENT N/R t?s 

- RESISTANCE [OHM] 13.30 6.43 
WALESROUTS sonnia NIA 11.00 183.19 634.92 
WATTS OUT (CORRECTED) —* 116.14 
SSSSSSSSSSSSSSSSTSSS SSS SS SS SS SSS Sr SSSI SSsssesssssssesssssssecsesssssseses 
NECES IRTI en sh Gs 0.37 t0 
SUSSS SSS SSSR SS SST SS SSeS SS Sr rer sscsessessesssseseessesssssssssssssssssssrsssssse 


We used the Kromcrey correction factor for the first case, when we had 


connected the battery to the converter output We did not use this 
factor in both other cases when we used resistors in the output cir- 
euit: 


These above test results show that the efficiency of the Kromrey 
Converter is well above 100% 


The Tesla Switch 


We used as a starting point for our experiments, the switching device 
John Bedini had built for the Tesla Symposium (FIGURE T-1). Our goal 
was to upgrade this switching device for ordinary car or motorcycle 
batteries. 


To get a better understanding of this system, we first built only one 
half of the circuit. FIGURE T-2 shows our first arrangement. 
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MUELLER 13 AUGUST 84 TEST # 11R 


TESLA SWITCH 


400 HZ SWITCH FIGURE T-2 


- O 
BATTERY 


1 OHM LOAD 


TO RAISE THE VOLTAGE FROM 11.51 U TO 12.45 U TOOK S5 SEC. 
COMPARE THIS RESULT HITH TESTS ë 3 AND S. FIG. K-4 


NOTE: 1 OHM RESISTOR REMAINED COLO AFTER 15 MIN. RUN TIME. 
Using the setup shown in FIGURE T-3, we performed the same kind of 
test we did earlier, using the Kromrey Converter. This time we used a 
12 V battery with one dead cell as if it were a 10 Volt battery (dead 
cell not in the loop) The supplying battery was a freshly charged 12 
V battery 
In the first step we drained the 10 V battery. When we connected this 
battery to the conventional battery charger it showed a voltage of 1.7? 
Voits. After 12 minutes 20 seconds we had reached a voltage leve! of 
10.24 Volts. 
Again, we drained the battery and then connected it to the Tesla 
Switch. After 1 minute and 24 seconds we had reached 10.24 Volts. We 
detected that the temperature of the battery was higher than it was 
before, when we had used the conventional battery charger. 
BEOINI, MUELLER 13 AUGUST 84 TEST #@ 118 
FIGURE T-3 
TESLA SWITCH 
TRANSISTOR 
MJ 15824 
+ O — N 
12 V >> 


- Ô -0 - 
BATTERY BATTERY 


TO RAISE THE VOLTAGE FROM 1.7 U TO 18.24 V TOOK 1 MIN 5 SEC. 


NOTE: 


1 OHM RESISTOR REMAINED COLD AFTER 15 MIN. RUN TIME. 
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Because we had already learned that the efficiency will go up the more 


we load the circuit (see TABLE K-2), we decided to load this Tesla 
circuit also We modified our test setup slightly by introducing 
amperemeters and two light bulbs A TAI Yy 40 W bulb was used on the 
secondary side of the transformer, and a 12 V, 280 W quartz lamp was 


connected in parallel] with the 10 V battery FIGURE T-4 shows the 
arrangement and the currents we measured Again, we found that when we 
connected the quarts lamp, the 110 V light instantenuously became 
brighter 


RER Ni; Me ER 12 BUIGUET 84 Lf Q # 12 
TESLA SWITCH 


= 


TRANSISTOR 
MJ 15024 SÄ 
— — =a a FIGURE T-4 
; 
“> 19 U 
DF 6 ee | 
S650 — $a -0 & 


BATTERY BATTERY 


Tavo l MF \ —_ 
ee 


yi \ a 
sont ane — a i ee 


11@ VOLTS 
120 QUARTZ LAMP 


#55>>-¢ 
Í 


OBSERVATION 


HHEN 124 QUARTZ LAMP WAS ADDED, THE 40W LAMP BECAME BRIGHTER 


PICTURE C-2.1 shows this experiment. The quarts lamp is on top of the 
10 V battery and the 110 V light bulb is in front of the transformer. 


H PICTURE C-2.1 
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` 


When we compare all the measured values we get the following table: 


CURRENT FLOW FROM THE 24 V BATTERY: 4.0 A AT 24.0 V ---) 96 WATTS 
CURRENT FLOW INTO 10 V BATTERY: 5.5 A AT 10 6 V ---) $8 WATTS 

INTO QUARTZ LAMP: 30.0 A AT 9.0 V ---) 270 WATTS 
40 WATTS 110 V LICHT BULB ---) 40 WATTS 


WATTS IN/OUT = 96/368 = 0.26 


Every time when we disconnected and connected the 110 V light bulb in 
the setup as shown in FIGURE T-4 we saw a spark about a half-inch 


long. The tight of this spark was noticably different from the light 
of sparks observed when experimenting with high voltages. PICTURE C-3 
shows such a spark. We discovered that in addition to X-rays we were 
also generating scalar waves. These were detected using a scalar wave 
detector built by John Bedini, which was based on a plan by Tor 
Bearden. 
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Simplified Diagrams 


At the end of this report 1 now show two simplified switching dia- 
grams. These have been modified from the original diagram of Mr 
Ronald Brentte which was given to John Bedini. Ken Moore and I updated 
the original diagram to make it more understandable to the layman 


SEOINI, BRENTTE» MUELLER 23 AUGUST 1984 PICTURE S 
aaa — e — — 


E $ L fl 5 H I ] G H SAME NUMBERS USED AS IN ORIGINAL 


— 0 o—¢ FIGURE T-5 


Le TT. 
- o4—e : Original Diagram of 


D-1 
JS-3 Mr. Ronald Brentte 
[°] 
4 
Batt 2 * J oo? 
ae ao D- 
— — — — 
looss | | 
4 ——— 


SHITCHES 1, 3,6 FIRE TOGETHER & SWITCHES 2.4.5 FIRE TOSCTHER. 


FIGURE T-6 shows how a circuit can work using three double-pole relay 
switches driven by a pulse rate generator (Ken Moore). 


BEDINI> MUELLER» MOORE 23 RUGUST 1984 PICTURE 3 


TESLA SHATTER @SLRPLIPIED DIAGRAN 


FICURE T-é 


PULSE RATE 
CONTROLLER 


ON/OFF 
SHITCH 


100 MF 100 MF 
|o og -— 


EXT. LORDO (OPTIONAL?) 


FIGURE T-7 shows the circuit diagram for a setup using MJ 15024 power 
transistors driven by a rotary switch device. 
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COMMENTS BY TOM BEARDEN 


- The Observation/Detection Process - 


From the standpoint of modern physics, the “universe” we detect, 
measure, and see is always the "output" of an interaction between the 
detector/observer and “that unobserved reality“ that is really there 
betore the interaction The “basic reality, before observation/detec- 
tion" is comprised of something referred to as "action," having the 
units of angular momentum That ts, unobsecved reality ts composed of 
“energy multiplied by time," or “momentum multiplied by length," or 
the product of two other “locked together” (canonical) variables 


The best way to visualize a photon — the basic electromagnetic quan- 
tum -- is to think of it as “a little piece of energy welded to a 
Little piece of time," with no seam in the middle. in other words, the 
photon is a sort of “fusion of energy and time, without separation in 
any fashion.” When we speak of "energy," ultimately we speak of photon 
exchange, whether the photons are "virtual" (smaller than can be 
individually detected) or observable (large enough to be individually 
detected. 

Even with the macroscopic mechanical interactions, ultimately the 


forces are generated not by colliding objects but by exchange of 
virtual photons, in the view of modern quantum physics 


At any rate, when we make a "detection," the smallest amount of change 
involved in the unobservable universe ts one “quantum” of action 

However, we do not actually detect a whole quantum: instead we detect 
one piece of the quantum and lose the other piece. In other words, if 
we detect all the little piece of energy in the quantum, we lose all 
the little piece of time. If we detect a little piece of momentum, we 
lose all the little piece of length. The point is, one can imagine 
that we “split" or “fission” the quantum when we "detect", and we only 
detect one part of it. FIGURE 1 shows the operation of the detection 
process. Specifically, according to quantum mechanics we can neveri 
directly detect or observe the piece of “time” at all. Time is not 
observable, even in principle, in quantum mechanics. 


In my first crude paper along these lines [1], I pointed out that 
quanta do not superpose; instead, a single quantum change occurs at a 
time, and a single detection occurs at a time. In conceptually 
modeling the fundamental detector itself, it was necessary to utilise 
a “fusion” process on the fragments of the quantum resulting from the 
fisslon/detection process. In other words, one has to clear out the 
residue before another “fragmenting” can occur. The way this happens 
is that the two pieces are fused together, back into a full quantum, 
disappearing into the basic action continuum. 


Thus the passage through time of a body occurs in Tittle time jumps. 
(FIGURE 2). And each little piece of time helping to make an indivi- 
dual jump is removed before the next jump occurs. That is, our march 
through time is not at all through a continuous time dimension as 
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Minkowski spacetime and relativity mode! it. Instead, we march through 
time like a peculiar sewing machine, one stitch at a time, and each 
stitch made is removed before the next one is wade. This explains 
precisely why we cannot “see through time" as we see along the physi- 
cal dimension. The time dimension is continually fragmented and de- 
stroyed. 


OBSERVED 
UNIVERSE 
(NONACTION 
CONTINUUM) 


UNOBSERVED 
ACTION 
CONTINUUM 


OBSERVATION 


THRESHOLD 


FISSION OF 

QUANTUM PRODUCES 

POSITIVE TIME 
(ae) (at) 


FUSION OF QUANTUM 
REMOVES POSITIVE TIME 
“(PRODUCES NEGATIVE TIME) 


eae) cat) 


FIGURE 1. The Operation of Physical Detection at the Quantum Level. 


Time's arrow 


Each piece of time is 
produced and then removed 
discreetly. 


? 


FIGURE 2. Passage of Object Through Time Occurs in Discrete Jumps 


FIGURES 1 and 2 show the situation. Note that we can consider the 
“successive ripping out of time stitches" as the negative strean of 
time. 
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In this model, everything erists in both positive and negative time 
streams that usually are balanced. In this fashion, à completely new 
definition of mass was obtained, Newton's laws of motion (relativistic 
form) were derived, and the square law of gravitation was derived, 


albett crudely. (2) 


Now notice that, when an action quantum is spilt into conceivable 
energy and time, it may be split in two ways: 2) it can be split into 
positive pieces of energy and positive pieces of time, or b) it can be 
split into a negative piece of energy and an negative piece of time. 
FIGURE 3 shows these possibilities of splitting. Note that, if we 
consider both the fisston and fusion processes, both splits actually 
occur, depending upon which time stream one chooses to observe from 


| i ACTION QUANTUM 
\ / (UNDETECTED) 


| FISSION (DETECTION) 
f — 
a 
(AE) a __(at) FRAGMENTS OF A PHOTON 


OR 


(-a€) —— —— - (at) FRAGMENTS OF AN ANTIPHOTON 


FICURE 3. Two Possibilities of Action Quantum Fissioning 


This is most interesting. We now have a concept whereby each object is 
passing through both the negative time flow and the positive time flow 
in an interweaved manner; to the microscopic observer, this appears to 


be simultaneously. 


So an object may be said to possess both positive and negative energy. 
simultaneously, as a first order approrimation. It possesses positive 
energy in positive time, and negative energies in negative time. In 
all normal processes, we have considered and developed only positive 
time processes. However, we point out that negative time operation is 
well-known in modern physics. Feynman diagrams involve extensive nega- 
tive time travel. Originally Dirac did not predict the positron as a 
positive particle travelling forwards in positive time. Instead, he 
predicted a negative particle (traveling in negative time, in our 
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view), which we could only observe (with positive time instruments!) 
as a positive particle traveling forwards in time In the view of 
modern physics, real particles already travel backwards in time some- 
times 


But if we can actually produce some extra negative time in a device 
which normally is observed only to produce positive time, we shall 
obtain a reversal of entropy. Systems which tend to disorder in posi- 
tive time, tend to order in negative time. Such an effect (production 
of negative time) involves the concomitant production of negative 
energy. However, negative electromagnetic energy will still run motors 
and burn light bulbs. The photon, you see, is its own antiparticle: 
and an antiphoton is just observed as another photon 


We will choose to regard an antiphoton as consisting of negative 
energy and negative time, and producing these two fragments if detec- 
ted in the Laboratory frame. The production of antiphotons and nega- 
tive time will yield negentropy and additional or “free” negative 
energy, appearing to us to violate the ordinary “conservation of 
energy" law. This is no problem; production of unbalanced time 
streams, and hence the appearance of negative energy and negative 
time, is itself a “curved spacetime" phenomenon. Any system exhibiting 
this effect is existing in a locally curved spacetime (FIGURE 4). That 
is, it is now a general relativistic system, and energy need not 
locally be conserved. The system can appear to contain either a source 
or a sink, depending upon the individual system's functioning, to an 
external laboratory observer. We will return to this effect shortly. 


Note the two time lines are of equal length. The negentropy device is 
producing negative energy and negative time, with respect to the lab 
observer. 


NONLINEAR MOVE THROUGH TIME 
OF NEGENTROPY DEVICE 


| 

| 

| REPRESENTS PROPORTION OF 
fac E) AND (- t) PRODUCED 
Pa 


LINEAR MOVE THROUGH TIME 
OF LAB OBSERVER 


FICURE 4. Production of Negentropy by Local Curvature of Spacetime Vacuum. 
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Three Kinds Of Electromagnetics 


There are actually three types of electromagnetics (TABLE 1), as I 
pointed out in my paper (3) to the IEEE Colorado Springs Tesla Cen- 
tennial Symposium on il August 1984: 


a) The ordinary kind of EM, described in classical electromagnetic 
theory. In classical EM theory, the vector force fields are con- 
sidered primary and causative, and the potentials are considered to 
be only mathematical figments. In a region where the force fields 
are zero, classical EM theory assumes that all the electromagnetic 


effects cease. 


b) Quantum mechanics, which holds quite a different view of EM In OM 
theory the potentials are considered to be real and fundamental, 
and the EM force fields are merely created from them by differen- 
tiation. That is, QM considers the force fields such as E and B to 
be derived effects, not fundamental causes, Further, when these 
derived force fields are rero, this only means that the gradients 
of the potentials are horizontal and hence “zero vectors “ The 
potentials are still there, however, and their interference in a 
region of zero EM force fields can and does still cause effects 
Thus, when classical EM effects reduce to rero, QM EM effects can 
still exist due to the potentials. In addition to violating classi- 
ca! EM theory, this also violates classical mechanics It 16 true 
and experimentally proven nonetheless. (4) (5) 


c) An extension to the EM view of quantum mechanics, which I have 


named “scalar electromagnetics “ The view of a potential by QM is 
essentially that ait is composed of randomly fluctuating little 
virtual flur vectors, each representing a moving virtual particle 


and hence a moving virtual force. That is, QM fundamentally assumes 
that the virtual vector substructure comprising a potential stress 
of spacetime is totally statistical and sums to tero. My own con- 
tribution, arrived at by noting the work of many unorthodox re- 
searchers, ts to point out that the virtual substructure need not 
to be random at all. We can simply form EM force field vector seros 
by opposing or summing ordinary E and B vectors, for instance, to a 
zero vector. In this case, the sum of the absolute values of their 
magnitudes represents an artificial potential, an artificial stress 
in spacetime, but one that now has a rcigorously deterministic 
substructure. This represents a deterministic ordering placed into 
the virtuali state (inside the zero vector, in its substructure). We 
have therefore violated one of the fundamental assumptions of 
quantum mechanics. We have deliberately ordered and formed the 
stress of Spacetime itself. In other words, we have accomplished 
general relativistic warping or curving of spacetime as we delib- 
erately chose, and partially ordered the otherwise statistical dis- 
order of the wirtual-flux vacuum-ether. The third kind of electro- 
magnetics allows us to transcend many of the limitations of classi- 
cal EM and of quantum mechanics. 
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TABLE 1 THREE KINDS OF ELECTROMAGNETICS 


CLASSICAL 


-> POTENTIALS JUST MATHEMATICAL CONVENIENCES 
-> ACTIONS CAUSED BY NONZERO FORCE FIELDS 
-) NO ACTION WHEN FORCE FIELDS ZERO 


QUANTUM MECHANICS 


-~>) POTENTIAL REAL 

-) STATISTICAL SUBSTRUCTURE 

-?} FORCE FIELDS BY DIFFERENTIATIONS 
-) ACTIONS WHEN FORCE FIELDS ZERO 


ARTIFICIAL POTENTIALS 


-> POTENTIALS REAL 
-) FORCE FIELDS EXTERNALLY ZEROED, INTERNALLY ACTIVE 


-) ZEROS INDIVIDUALLY DIFFER 
-) SCALAR INTERFEROMETRY 
-) SCALAR RESONANCE 


TABLE 2 shows the specific characteristic features of each of the 
three kind of electromagnetics. The first two EM’s are already proven; 
the third follows by simple summation of ordinary force field vectors 


to zero, to produce artificial potentials. 


Note what an astounding change this simple vector summation-to-sero, 
to make an artificial potential, cepresents to physics. In deliberate- 
ly forming ordec in what was previously vacuum disorder, we have 
accomplished -- simply and directly ~- the production of negentropy. 


We have reduced disorder and increased order. 


If so, we must inevitably have produced negative time and negative 
energy, as seen by the external, linear laboratory observer, as was 
shown in FIGURE 4. 
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TABLE 2 COMPARISON OF EM CONCEPTS 
ES SS ET RS SS SSO RSASSSSSSESS OMS SSSSS SESS ASSESS SS OK SASS SK SS SSS SK SSS ESS eKSsssseccssssee 
tory Classical Preseat linear Scalar EM 
Characteristi tn Quantum Mechanics (Artificial @) 
Vaccum Linear Linear. Charged Nonlinear, Charged 
Spacetine no charge (virtual) statistically.(victual) with deter- 
ninistic components 
virtoal none yes yes, statistical 
substructure (Cleid statistical deterministically 
equations} weighted 
force cause effect effect 
im vacuca? yes yes ne 
sero fo Bohm-Aharonor substractore 
force fields effect effects effects 
; engineerable 
potentials ticticious real, primary real, primary 


caesative ageat 


charge 
relativistic 
effects due to 
hiddea 


variables 


vector theory 
applied to EM 


vacuya 
EM wave 


energy/aiss 
conservation 


chacge 
couservation 


action ata 
distance 
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force fields 


with mass 


velocity 


okay 


transverse 


yes 


res 


statistreal 
saubsicuctares 


potentials 


with mass 
velocity 
interfering 


potentials 


statistical 


wegligisle 


okay 


transverse 


yes 


yes 


no, except 
Bohm-Aharonor 


deterministic 
sobsicactares 


potentials and 
infolded fields of 
substractaces 
massless 
interfering 
potentials 
deterministic 


major rele 


regaires 
revision 


longitudinal 
with swirls 


nol mecessary 
abenergy conserved 


mot necessarily 


yes, scalar 
interferometer 
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TABLE 2 ( continued) COMPARISON OF EM CONCEPTS 


SSS SSS RSS SSS SSSSSSSSS SS SS SS SS SSS aS SSS rs es ses ss ss ess sss sss ssctesszesrscrcrrscsczsss 
eory Classical Preseat linear Scalar EM 
EM Quantum Mechanics (Artificlal @) 


Characteristi 


scalar no ao yes 
{rero-vector) 

resonance 

inertia is no ao yes 


electrical 


gravity is no no yes 
electrical 


miss is Bo ne yes 
electrical 


Negative Time Effects 


Eike Mueller’s tests of John Bedini's free energy devices directly 
demonstrate the effects of the production of negative time. That is, 
the Bedini devices produce some negative time and negative energy, 
during any macroscopic interval in which they produce positive time 


and positive energy. 


For example, in all three devices Bedint has built to date, a 
battery is used as an accumulator for the energy, whether it be posi- 
tive energy or negative energy. By feeding back some “negative poten- 
tial current” (or @-dot) to the battery, the battery accumulates — 
and charges up with -- negative timespace energy. The battery can 
furnish the extra negative energy to motors and light lights, with 
certain peculiarities to be mentioned shortly. 


First, however, a most unusual effect occurs in the battery. Note 
that in modern theory the vacuum is considered to be filled with 
little “holes" or negative energy states, each normally filled by the 
electron, (FIGURE 3). This “sea of little negative energy electrons in 
holes" is called the Dirac sea, after the eminent scientist P.A.M. 
Dirac, who conceived the theory. ' 
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ELECTRONS POSITIVE 
ENERGY STATES 


AMBIENT 
VACUUM 


5 — 


NEGATIVE ENERGY STATES 


FIGURE 5. The Normally-Filled Dirac Sea 


Now, in the negative time portion of the machine's operation, we 
shall consider that the Dirac sea is inverted That is, the negative 
energy electrons will now “fall out of" the holes during the negative 
time portions, producing negative energy This of course is real 
energy, and drives motors and lights However, a battery which has 
been charging with negative energy has accumulated a pool of emptied 
holes in its Dirac sea (FIGURE 6). Everything seems normal, until we 
remove the battery from the negative-entropy device and hook it up to 
a normal battery charger. Now we find en amatring effect: the battery 
will at first “eat” or consume electricity, while the electrons in the 
charging current are filling the empty Dirac holes During this fil- 
ling time, the battery will not recharge to recover its voltage. After 
these Dirac holes have been filled again with electrons, the battery 
will start to charge up normally, and will contain normal, positive 
energy when charged (FIGURE 7). 


~at -at -At 


O © O 


NEGATIVE ENERGY 


— Lr ies AMBIENT VACUUM 


FICURE é. The Partially-Emptited Dirac Sea 


AMPERAGE FILLING OPERATION ' CURRENT NOW 


ee ~ CHARCES UP BATTERY 
O — 


Led Lee eS Le VACUUM 


FIGURE 7. Filling The Dirac Sea Holes 
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On one test, a Bedini battecy removed from the operating Kromrey- 
type device consumed electrical current for 110 minutes before the 
Dirac holes were filled and the battery started to charge normally 


At the Colorado Springs Tesla Centennial Symposium, the battery 
from Tom Watson's Bedini-type free-energy device was stolen ~- probab- 
ly by agents who know of the effect, and wanted to see if the battery 
exhibited the “Dirac fill time” effect. That is, they could absolutely 
ascertain whether or not his device was real, simply by testing the 
battery to see if it exhibited the effect. 


On any free-energy device which is powered from a recharging 
battery, this ts a positive test to ascertain whether the device is 


genuine or a fake. 


Other negative time effects are evidenced by è motor running at 
least partially on negative energy. The way to understand these ef- 
fects is to reverse in our minds what would happen to a normal motor 
running on positive energy and positive time. 


For example, one may visualise a motor running at constant speed 
as containing some constant value of energy at any given time. If all 
the energy is positive and the time passing is positive, when one 
shorts the terminals one removes positive energy. The motor thus dies. 
On the other hand, if the motor contains a negative energy and nega- 
tive time, shorting the terminals removes negative energy and negative 
time This is equivalent to increasing negative energy in positive 
time. Therefore the laboratory observer will observe the motor to 
increase its speed when the terminals are shorted. Eike Muelier di- 
rectly observes this effect in the Bedin! device. 


. Similarly, if one adds additional loads to a negative energy’ 
negative time motor, one is again removing negative energy and nega- 
tive time, which is identical to adding negative energy in positive 
time. Thus again the motor increases its speed precisely as Eike 
Mueller's tests showed. 


Additional negative time effects are exhibited. Utilization of 
negative energy produces IR” cooling instead of heating. Thus resis- 
tors and semiconductors run cold. The more load added, the more nega- 
tive energy current drawn -- and devices get cooler, even though the 
lights get brighter and the motor runs faster. Also, to the negative 
energy/negative time operation, the frequency/temperature spectrum 
appears to be inverted. That is, instead of “heating up” through 
infrared, into visible, into ultraviolet, and into X-rays and gamma 
rays, the negative energy device exhibits "cooling down” from gammas 
to X-rays to visible to infrared. In this manner one finds that a 
simple low voltage (positive instrument measurement!) spark exhibits 
profoundly unusual effects: Its negative time/negative energy/"wol- 
tage" may be extremely high . The spark therefore may appear of ex- 
traocdinary length for the (seemingly) low voltage indicated by posi- 
tive-time instruments. In addition, the spark may be unusually rich in 
UV emission or X-ray emission. For uncontrolled very high-energy 
negentropy devices, even gamma emission may be observed from seemingly 
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“Low voltage“ devices. The long-sought X-ray laser and gamma ray laser 
should be easily constructable along negativagentropy device prin- 


ciples 


These are just some of the exciting effects that have become apparent 
in the negentropy devices built by John Bedini. Further, John has 
magnanimously released sufficient details so that other experimenters 


can produce working models of two of his devices. Tom Watson has 
already successfully replicated the first Bedini motor, and scaled it 
up into a much larger device. In addition, Eike Mueller himself has 


teplicated a simplified version of Bedini's Tesla switch device. 


We ace on the threshold of a new science, a new world, and a new lite, 
given to us by the pioneers such as Tesia, Moray, Bedini, and others. 


Let us get on with it and put it to immediate use to power our cities, 
our homes, and our industries. 
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ADDITIONAL TESTS BY EIKE MUELLER 


30 August / 1 September 1984 
In the first series of tests I used the rotary switch The 
Here are the major events. 


EVENT 1 Start at 12.25 pm, voltage measurements taken 


EVENT 2 At 12.45 pm voltage measurements taken 


EVENT 3 At 1:00 pm the 12V, 75W lamp replaced by a 110/10V 


former 
EVENT 4 At 3 15 pm voltage measurements taken 


batteries 
were labeled as #1 and #2 (left side) and #3 and #4 (right side) 


EVENT 5 At 1-30 pm test stopped, voltage neasucments taken 


TABLE 1i shows the detailed voltage measurements during the 


trans- 


conduct of 


this test 

SSSESASSSSSSSSSSSTSSPFSSTSSSHEsaSsesessesessssesssseseszezesrzt2 
TIME 12:25 12:45 1:00 15148 E: 
EVENT 1 z 3 4 S 
VOLTAGE 

BATT. #1 12.0 12 6 IE 4 4221 12 
BATT. #2 11 E E 122 122 12 
BATT .@3 £2: E | 127 12.86 12 
BATT. 44 Tire ary | | We a i L237 12 

SSS SSSSSSSstSSSSSBSSSSSSSsFSSSesSSrssssessssssssssessassress-== 


TABLE 1 TESLA/BRENTTE/BEDINI SWITCHING DEVICE FIRST SERIES 


PICTURE 1 shows the conduct of this lest The batteries were 
from #1 to ©4 from left to right In the center the rotary switch, 
(frequency 
contro! of circuit), can be seen. To the right of the cotary switch 
relay 
negative 


to the left of it the potentiometer for its speed control 
the relay which switches the battery banks ‘To the right of 


ss the 12 Wi 75 W quarts lamp which 1s connected to the 
terminals of batteries #2 and #4 
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PICTURE 1 FIRST SETUP OF TESLA SWITCH EXPERIMENT 


At 3:00 pm the Tesla switch was reconnected This time the relay was 
driven by the timer which was built by Louis Pollaehn of COMTEC 
FIGURE | shows the circuit diagram for this timing device and PICTURE 
2 shows the solid state timing device in operation 


LOUIS POLLREHN’S TIHER 30 AUG. 84 


MC 782S_OR +12U 


* 7805 
su 
3 


z 3 RELAY 


TP°S353" 


l GNO. 


SOLID STATE 
TIMING DEVICE 


FIGURE 1 CIRCUIT DIAGRAM OF TIMING DEVICE BY LOUIS POLLAEHN 
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PICTURE 2 THE SOLID STATE TIMING DEVICE IN OPERATION 


Test history: 


EVENT A At 3:10 pm test started, load was a 110/10 V transformer 
between the two negative terminals of batteries #2 and #44 
The secondary side the transtormer was connected to two 40W, 
110V light bulbs in parallel 


EVENT 6 At 4.00 pm voltage measurements taken 


EVENT C At 4.30 pm a small 110 V tan was added in paralle! to the 
two 110 V light bulbs 


EVENT D At $:40 pm a 12 V, 75 W quarts lamp was connected to battery 
#1 


EVENT E At 6:00 pm voitage measurements taken PICTURE 3 shows this 
setup At left is the quartz lamp connected to battery Æl 
In the center foreground are the two incandescent lamps To 
the right of the lamps is the 110 VAC fan Behind the fan 
and out of sight is the relay Newt as the 110/10 V trans- 
former, hooked up te the two negative terminals of batteries 
#2 and t4. The solid state timing'device is Located between 
the transformer and battery #4 
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PICTURE 3 Testla/Brentte/Bedinit Switching device loaded with 
110V light bulbs, {$10V fan and a 12V 75W quartz lanp. 

EVENT F At 6 30 pm voltage measurements taken 

EVENT C At 7:00 pm one 110 V light bulb disconnected 

EVENT H At 25 pm the same 110 V light bulb connected beck into 

ciecuit 

TABLE 2 shows ke resuits of this tes 
TIME | tii 4 30 9 49 i dû 36 1 00 13 
EVERT F t if C f ù K 
VOLTAGF 
ANH bie il lia i? 3 121 bpi 13: ¢ a4 
Bali 62 uo Rs si i2 4 oi li 81 Wii 
BATT 63 à Hii is hy li ae a. A 4 
BATTI 3 li 4 = 9 ih 4 p3 i4 Ie 

TABLE 2 Coon BAC TE eke aNd GATTCHa dS Devdas SECOND SENIES 
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TABLE 3 shows the continuation o. above measurement > 


Here again first the events 

EVENT I 8 30 pm voltage measurements taken 
EVENT J 9 15 pm voltage measurements taken 
EVENT K 10 30 pm voltage measurements taken 
EVENT L 11.05 pm voltage measurements taken 
EVENT M 11.30 pm voltage measurements taken. 


EVENT N 10:30 am (1 Sep) discovery after unit has been operated 
during all night that both 110 V lamps were out and that one 


wire was broken due to overheating. Voltage measurements 
taken 
EVENT O 11:30 am voltage measurements taken. 


EVENT P 3.00 pm all lights again out, voltage measurements taken 
The low voltage of battecy #2 - marked with (£f) in the TABLE 
3 - is most probably caused by the back EMP from the trans- 
former The ideal tranformer would be an inverter transfor- 
mer 19 V to 110 V. 


The summary of this test can be seen in TABLE 3 which is a direct 
continuation of TABLE 2. 


BS SSTSS SES TST OST ESAT SSS TS EM MASTS SS SOSH STSSSSSASSSSSSSSSSSSSSS SSSA SSSS SSS RS ESSsssssssessss 
TIME t-3pa fis 18 39 11 05 i34 10:30am 11 40 3 00pm 
EVERT i J K L K K 0 P 
VOLTACE 
BATT H 11.7 114 na 114 12.4 12.5 12.3 28 
BATT. 41 1.1 12.0 oi 1 OB | 41.7 i? a) 12.3 Sa 0%) 
HTT. £24 124 11.4 s 12.5 11 12.5 ns 
BATTAL 2.4 11.5 3 124 Hs 2.5 1-5 12.9 
SSRSESASSSECTSISTSSSSSSSESSSS SS ES SSeS srs A 
TAHLE 3 CONTINUATION OF MEASUREMENTS SHOWN IN TABLE 2 
The total test run is summacizsed in CRAPH 1 on the following page In 
this graph I show the voltages of all batteries over the test time in 


hours 
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TESLA/BRENTTE/BEDINI SWITCHING DEVICE TESTS 


BATTERY #4 


BATTERY #2 ZA : BATTERY 43 


pattery at Laced: 


—OCCCOAA AIAN 


c 
o 


apo aCedNCar — —⏑ paeta Saa PaCS 


SSN 


Oierwe> >00 


TEST TIME IN HOURS:MINUTES 


GRAPH 1 TESLA/HRENTTE/BEDINI SWITCHING DEVICE TEST SUMMARY 
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